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ABSTRACT 
 
The general objective of this study was to assess the current situation of 
Forests- Based Small Scale Industries and depots with the aim of contributing 
to efficient wood processing industries that satisfy local and national needs of 
furniture snd building wood.  
 
One of the specific objectives of this study was to identify the most important 
wood types and wood products supplied in wood depots (Mawrada) and/or 
processed in workshops (FBSSIs) as a contribution to availing the much needed 
information in planning supply of wood and forest products. Specifically the 
study attempted to: 
1. Identify the important types of wood and wood products available in 
depots and categorize factors related to  market machanizim (supply 
and  demand). 
2. classify the types of wood processed in private workshops FBSSIs, 
and types of processed products and the factors related to preference 
of raw wood and processed wood products. 
3. Investigate perception of private wood industries of workshops 
managers/owners about preference of wood types and wood products 
processed in workshops, and identification of the pattern that face 
production and using indigenous  timber. 
 
Data was collected through direct interview of manger and owner of  depots 
and workshops  in selected five states in Central Sudan (Khartoum, Gezira, 
White Nile, Sinnar and Blue Nile), hundred percent sampling was performed. 
Main results show that Anogeissus leiocarpus (Sahab) and  Acacia nilotica 
(Sunut) are the main supplied wood types in depots. 
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The States differ in ranking of wood and wood products. Prefernce for wood 
types and products are mainly drived by market demand and accesibility or 
availability of raw wood in the particular area. 
Sunut timber is generally -prefered (in both depots and workshops) in the form 
of sawn rather than raw logs because of time saving and liability to produce 
better quality timber. 
 
For building purposes Sahab is still the  important type of wood in depots. 
In the workshops Mahogany is the mostly used timber in Khartoum State while 
in Blue Nile, White Nile and Sinnar preferences was for Gimbil, teak and Sunut 
respectively. 
 
Most production in FBSSIs  for  furniture, decorated and engeering works are 
produced on order  and the most important problems of indigenous timber as 
furniture wood is perceived as related to lack of silvicultural and post harvest 
treatment rather than intrinsic physical and chemical wood properties.  
 
The study recommended that: the necessity of establishement of workshops 
plans for both natural and planted forests to perpetuate sustainablilty of wood 
production. Financial and technical support should be given to wood depots 
and workshops. The policies should be supportive to wood depots and 
workshops.  
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  ﺒﺴﻡ ﺍﷲ ﺍﻟﺭﺤﻤﻥ ﺍﻟﺭﺤﻴﻡ
  اﻷﻃﺮوﺣﺔﻣﻠﺨﺺ 
  
ﺍﻟﻤﺴﺎﻫﻤﺔ ﻓﻲ ﻐﺭﺽ ﺍﻟﻤﻭﻗﻑ ﺍﻟﺭﺍﻫﻥ ﻟﻠﺼﻨﺎﻋﺎﺕ ﺍﻟﻐﺎﺒﻴﺔ ﺍﻟﺼﻐﻴﺭﺓ ﻭﻤﻭﺍﺭﺩ ﺍﻷﺨﺸﺎﺏ ﺒﻘﺩﻴﺭ ﺘﻟﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺕ ﻫﻫﺩﻓ
 ﻜﻤﺎ ﺃﻨﻬﺎ ﺃﻫﺘﻤﺕ .ﺘﻁﻭﻴﺭ ﻫﺫﻩ ﺍﻟﺼﻨﺎﻋﺎﺕ ﻟﻤﻘﺎﺒﻠﺔ ﺍﻻﺤﺘﻴﺎﺠﺎﺕ ﺍﻟﻤﺤﻠﻴﺔ ﻭﺍﻟﻘﻭﻤﻴﺔ ﻤﻥ ﺃﺨﺸﺎﺏ ﺍﻟﺒﻨﺎﺀ ﻭﺍﻷﺜﺎﺜﺎﺕ
ﺍﻟﺼﻨﺎﻋﺎﺕ )ﺘﺼﻨﻊ ﻓﻲ ﺍﻟﻭﺭﺵ ﺘﻠﻙ ﺍﻟﺘﻰ ﺍﻟﺘﻲ ﺘﻌﺭﺽ ﻓﻲ ﻤﻭﺍﺭﺩ ﺍﻷﺨﺸﺎﺏ ﺃﻭ ﺎﻟﺘﻌﺭﻑ ﻋﻠﻲ ﺃﻨﻭﺍﻉ ﺍﻷﺨﺸﺎﺏ ﺒ
ﻤﺩﺍﺩ ﺍﻟﻤﺴﺘﺩﺍﻡ ﻤﻥ ، ﻜﻤﺴﺎﻫﻤﺔ ﻓﻲ ﺍﻟﺤﺼﻭل ﻋﻠﻲ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﻤﻬﻤﺔ ﻓﻲ ﺍﻟﺘﺨﻁﻴﻁ ﺍﻟﺴﻠﻴﻡ ﻟﻼ(ﺍﻟﻐﺎﺒﻴﺔ ﺍﻟﺼﻐﻴﺭﺓ
  :ﺘﺤﺩﻴﺩﺍﹰ ﺍﻟﺩﺭﺍﺴﺔ ﻫﻲ ﻤﺤﺎﻭﻟﺔ .  ﺎﺘﻬﺎﺍﻷﺨﺸﺎﺏ ﻭﻤﻨﺘﻭﺠ
ﺏ ﻭﻤﺎ ﻴﻔﻀﻠﻪ ﻭﻀﺔ ﻓﻲ ﻤﻭﺍﺭﺩ ﺍﻷﺨﺸﺎﺘﻌﺭﻑ ﻋﻠﻲ ﺃﻨﻭﺍﻉ ﺍﻷﺨﺸﺎﺏ ﻭﺍﻟﻤﻨﺘﻭﺠﺎﺕ ﺍﻟﺨﺸﺒﻴﺔ ﺍﻟﻤﻌﺭﻟﻠ .1
  .ﺘﻠﻙ ﺍﻷﺨﺸﺎﺏ ﻭﻤﻨﺘﺠﺎﺘﻬﺎ ﻤﻥﺍﻟﺴﻭﻕ 
ﻫﻡ ﺍﻷﺨﺸﺎﺏ ﺍﻟﻤﺼﻨﻌﺔ ﻓﻲ ﺍﻟﻭﺭﺵ ﻭﻤﺎ ﻴﻔﻀﻠﻪ ﻜل ﻤﻥ ﺍﻟﻤﻨﺘﺞ ﻭﺍﻟﻤﺴﺘﻬﻠﻙ ﻤﻥ ﺃﺜﺎﺜﺎﺕ ﻟﻺﻟﻤﺎﻡ ﺒﺄ .2
 .ﻭﺃﺨﺸﺎﺏ ﻋﻤﺎﺭﺓ ﻭﺩﻴﻜﻭﺭ
 .ﺃﻫﻡ ﺍﻷﺨﺸﺎﺏ ﺍﻟﻤﺤﻠﻴﺔ ﻭﻤﻨﺘﺠﺎﺘﻬﺎ ﺒﺼﻭﺭﺓ ﻋﺎﻤﺔﻟﻤﻌﺭﻓﺔ  .3
 .ﺴﺘﺨﺩﺍﻡ ﺍﻷﺨﺸﺎﺏ ﺍﻟﻤﺤﻠﻴﺔ ﻓﻲ ﺍﻟﺴﻭﺩﺍﻥﻠﺘﻌﺭﻑ ﻋﻠﻲ ﺃﻫﻡ ﺍﻟﻤﺸﺎﻜل ﺍﻟﺘﻲ ﺘﻌﺘﺭﺽ ﺇﻨﺘﺎﺝ ﻭﺍﻟ .4
ﻋﻥ ﻁﺭﻴﻕ ﺍﻻﺴﺘﺒﻴﺎﻥ ﻭﺍﻟﻤﻘﺎﺒﻠﺔ ﺍﻟﻤﺒﺎﺸﺭﺓ ﻷﺼﺤﺎﺏ ﺍﻟﻭﺭﺵ ﻭﻤﻭﺍﺭﺩ  ﻟﻠﺩﺭﺍﺴﺔ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﺒﻴﺎﻨﺎﺕ ﻭﺘﻡ ﺠﻤﻊ 
  (.ﺍﻟﺨﺭﻁﻭﻡ، ﺍﻟﺠﺯﻴﺭﺓ، ﺴﻨﺎﺭ، ﺍﻟﻨﻴل ﺍﻷﺒﻴﺽ ﻭﺍﻟﻨﻴل ﺍﻷﺯﺭﻕ)ﺍﻷﺨﺸﺎﺏ ﻓﻲ ﺨﻤﺱ ﻭﻻﻴﺎﺕ ﻫﻲ 
   .ﺏ ﺍﻟﺒﻨﺎﺀ ﺍﻟﺘﻲ ﺘﻌﺭﺽ ﻓﻲ ﻤﻭﺍﺭﺩ ﺍﻷﺨﺸﺎﺏﻜﺸﻔﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺃﻥ ﺍﻟﺼﻬﺏ، ﺍﻟﺴﻨﻁ ﻭﺍﻟﻜﺎﻓﻭﺭ ﻫﻲ ﺃﻫﻡ ﺃﺨﺸﺎ
( ﻓﻲ ﻜل ﻤﻥ ﺍﻟﻭﺭﺵ ﻭﺍﻟﻤﻭﺍﺭﺩ) ﻓﻲ ﺸﻜل ﺨﺸﺏ ﻤﻨﺸﻭﺭ ﺃﻜﺜﺭ ﻤﻨﻪ ﻓﻲ ﺸﻜل ﻜﺘل ﺨﺎﻡ ﻴﻔﻀل ﺨﺸﺏ ﺍﻟﺴﻨﻁ ﻋﺎﻤﺔﹰ
ﺒﺎﻟﻨﺴﺒﺔ ﻟﻠﻭﺭﺵ ﻓﺈﻥ ﺨﺸﺏ ﺍﻟﻤﻬﻭﻗﻨﻲ ﻫﻭ   ﻷﻨﻪ ﻴﻌﻁﻲ ﺃﺠﻭﺩ ﺍﻷﺨﺸﺎﺏ ﺍﻟﻤﻨﺸﻭﺭ ﻤﻥ ﺍﻟﺴﻨﻁ ﻭﻴﻭﻓﺭ ﺍﻟﻭﻗﺕ ﺍﻟﻤﺴﺘﻬﻠﻙ
ﻁﻭﻡ، ﺃﻤﺎ ﻓﻲ ﻭﻻﻴﺎﺕ ﺍﻟﺠﺯﻴﺭﺓ ﻭﺍﻟﻨﻴل ﺍﻷﺯﺭﻕ ﻓﺈﻥ ﺍﻟﻘﻤﺒﻴل ﻫﻭ ﺍﻟﺨﺸﺏ ﺃﻜﺜﺭ ﺍﻷﺨﺸﺎﺏ ﺍﺴﺘﻌﻤﺎﻻﹰ ﺒﻭﻻﻴﺔ ﺍﻟﺨﺭ
ﺍﻷﻜﺜﺭ ﺍﺴﺘﻌﻤﺎﻻﹰ، ﺃﻤﺎ ﺍﻟﺴﻨﻁ ﻓﻬﻭ ﺍﻷﻜﺜﺭ ﺍﺴﺘﺨﺩﺍﻤﺎﹰ ﻓﻲ ﻭﻻﻴﺔ ﺴﻨﺎﺭ ﻭﻓﻲ ﻭﻻﻴﺔ ﺍﻟﻨﻴل ﺍﻷﺒﻴﺽ ﻓﺈﻥ ﺨﺸﺏ ﺍﻟﺘﻴﻙ ﻫﻭ 
  .ﺍﻷﻜﺜﺭ ﺍﺴﺘﻌﻤﺎﻻﹰ
 ﻭﺍﻟﺩﻴﻜﻭﺭ ﻓﺈﻨﻬﺎ ﺘﺼﻨﻊ ﺤﺴﺏ ﻤﻌﻅﻡ ﺍﻹﻨﺘﺎﺝ ﻓﻲ ﺍﻟﻭﺭﺵ ﻴﻜﻭﻥ ﻓﻲ ﺸﻜل ﺃﺜﺎﺜﺎﺕ ﻤﻨﺯﻟﻴﺔ ﻭﻤﻜﺘﺒﻴﺔ ﺃﻤﺎ ﺃﻋﻤﺎل ﺍﻟﻌﻤﺎﺭﺓ
  .ﺍﻟﻁﻠﺏ ﻋﻠﻴﻬﺎ ﻭﺭﻏﺒﺔ ﺍﻟﻤﺴﺘﻬﻠﻙ
ﺎﺒﺎﺕ ﻁﺒﻴﻌﻴﺔ ﺘﻌﻭﺯﻫﺎ ﺍﻟﻌﻤﻠﻴﺎﺕ ﻤﻥ ﻏﺘﺘﻤﺜل ﻓﻲ ﺃﻨﻬﺎ ﺘﻨﺘﺞ  ﺍﻟﻤﺤﻠﻴﺔ ﺃﻫﻡ ﺍﻟﻤﺸﻜﻼﺕ ﺍﻟﺘﻲ ﺘﻌﺘﺭﺽ ﺇﻨﺘﺎﺝ ﺍﻷﺨﺸﺎﺏ
ﺔ ﻭﺍﻟﺘﺭﺒﻭﻴﺔ ﺍﻟﻤﻁﻠﻭﺒﺔ ﻹﻨﺘﺎﺝ ﻜﺘل ﻤﻌﺘﺩﻟﺔ، ﻜﻤﺎ ﺃﻨﻬﺎ ﻻ ﺘﺨﻀﻊ ﻟﺨﻁﻁ  ﻓﻨﻴﺔ ﻟﻺﻨﺘﺎﺝ ﺍﻟﻤﺴﺘﺩﺍﻡ ﺃﻀﻑ ﺍﻟﻲ ﻴﺍﻟﻔﻼﺤ
ﺃﻤﺎ ﻤﻥ ﻨﺎﺤﻴﺔ ﺨﻭﺍﺼﻬﺎ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﻭﺍﻟﻔﻴﺯﻴﺎﺌﻴﺔ ﻓﺈﻨﻬﺎ . ﻭﺒﺔ ﺘﺨﻠﻴﺹ ﺍﻟﻜﺘل ﻤﻥ ﺍﻟﻐﺎﺒﺔ ﻭﺘﺭﺤﻴﻠﻬﺎ ﻭﻨﺸﺭﻫﺎﺫﻟﻙ ﺼﻌ
  .ﻤﻨﺎﺴﺒﺔ ﻹﻨﺘﺎﺝ ﺍﻷﺜﺎﺜﺎﺕ ﻭﺃﺨﺸﺎﺏ ﺍﻟﺒﻨﺎﺀ
  
ﻀﺭﻭﺭﺓ ﻭﻀﻊ ﺍﻟﺨﻁﻁ ﺍﻟﻔﻨﻴﺔ ﻟﻠﻐﺎﺒﺎﺕ ﺍﻟﻁﺒﻴﻌﻴﺔ ﻭﺍﻟﻤﺯﺭﻭﻋﺔ ﻟﻠﻤﺤﺎﻓﻅﺔ ﻋﻠﻲ ﺇﻨﺘﺎﺝ ﻤﺴﺘﺩﺍﻡ  : ﻋﻠﻲﺍﻟﺩﺭﺍﺴﺔﻭﺼﺕ 
ﻭﻀﻊ ﺴﻴﺎﺴﺎﺕ ﺩﺍﻋﻤﺔ .ﻨﻲ ﻟﻤﻭﺍﺭﺩ ﺍﻷﺨﺸﺎﺏ ﻭﺍﻟﻭﺭﺵ ﻭﺘﺩﺭﻴﺏ ﺍﻟﻜﻭﺍﺩﺭ ﺍﻟﻌﺎﻤﻠﺔﺘﻘﺩﻴﻡ ﺍﻟﺩﻋﻡ ﺍﻟﻤﺎﻟﻲ ﻭﺍﻟﻔ .ﻟﻸﺨﺸﺎﺏ
.ﻟﻠﺼﻨﺎﻋﺎﺕ ﺍﻟﻐﺎﺒﻴﺔ ﺍﻟﺼﻐﻴﺭﺓ ﻭﻤﻭﺍﺭﺩ ﺍﻷﺨﺸﺎﺏ
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CHAPTER I 
INTRODUCTION 
1.1. Background:  
Demand for timber is endless, as people continuously need timber for the 
production of lumber, plywood, panel products, fuel, paper and paper board 
and other wood composites. The main characteristics of wood that makes it 
suitable for industry regular 
a. It differs from other raw materials in that:- it is pure and light in weight, it is 
easy to shape and joint, and it has a minimum impact on the environment 
when processed. 
b. From an economical point of view it is locally available, and by using 
timber we can save a lot of hard as well as local currency spent in importing 
or producing alternative materials (wood alternatives). 
c. On the other hand, the large number of timber species makes it possible to 
diversify its uses (and products).Wrld consumption of wood (or timber) is 
continuously increasing through time. The total demand for wood is 
estimated to be 4000 million m3 (FAO, 1998), roughly 2500 million m3 go 
for industrial wood and 1500 million m3 for fuelwood. 
 
In Sudan the total wood consumption is estimated to be 15.77 million m3 
(FAO, 1995), of which firewood and charcoal constitute 87%. The energy 
consumption is estimated by the same source where firewood and charcoal 
amount to 78%.  Estimated wood imports are 17826 tons (for the year 1991) 
mainly in the form of soft wood, plywood, paper for newspaper and paper pulp.  
Internationally a global trade of wood products became important, and trade 
evolved, because the whole nations of world became economically 
interdependent on supplies of wood products and other natural resources, and 
as wood has the advantage of renewability. It has the ability to adequately meet 
the projected requirements of wood products now and for the coming future, 
therefore it is important to seek sustainable wood production using all available 
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techniques and expertise to satisfy demand. 
More than 89%of wood in the Sudan is processed by Forest Based Small Scale 
Industries (F-BSSIs), which are (in most cases) privately owned, the rest 11% 
is processed by state sawmills and state owned processing enterprises 
(Mukhtar, 1994). Despite this, F-BSSIs are faced by problems that hinder their 
further development being small scale producing units they do not receive the 
support of the Forests National Corporation (FNC) or NGOs which support 
large scale industries (F-BLSIs), moreover they suffer from skilled labours 
drain due to low salaries. Many of F-BSSIs are reported to collapse and/or 
liable to go out of business all together. The poor management and organization 
of F-BSSIs as well as the lack of access to raw material and the dependency on 
middlemen for marketing their products are the main problems that have led to 
the present situation. 
Few studies on wood production and processing in the Sudan exist. Mukhtar 
(1994) carried out a study on sawmilling industries in Sudan supported by FNC 
and FAO. Mukhtar concentrated on sawmilling industry and wood processing 
history in northern Sudan with emphasis on state owned sawmills and large 
scale processing enterprises, he provided an important base for future studies in 
this subject, while Nasroun (1975) studied the characteristics of wood and 
specification of wood for use in construction. Bayoumi (1983) in his 
unpublished book “Sudan Forest Resources and Management” emphasized the 
need for planting fast growing tree species to meet Sudan growing need for 
timber. The FAO and FNC Forest Products Survey carried out in 1994 
conducted a specific study on the economic of wood workshop (F-BSSIs). 
Abdelgadir et al, (1994) emphasized that F-BSSIs play an important role in the 
socio-economic life of many people. Rural communities and inhabitants of 
towns adjacent to wood resources depend on private small saw mills and F-
BSSIs as a main source for their income, so these industries give subsistence to 
many families and individuals through logging, transporting of logs, processing 
of timber and marketing of timber product. These studies provide important 
information on F-BSSIs, these information need to be strengthed and  up dated 
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to include close investigation of the problems related to better operation of F-
BSSIs. In particular, this study is concerned with providing updated and 
comprehensive information on types of wood and wood products that are 
produced by F-BSSIs in states of central Sudan, concentrating on supply of raw 
material and production of demanded wood products to satisfy our local needs. 
1.2. Objectives and Scope of the Study: 
The main objectives of the  study was to assess the current situation of F-BSSIs 
and depots with the aim of contributing to efficient wood processing industries 
that satisfy local and national needs. This is one of the other hand the study was 
avial the much needed information in planning the supply of wood and forest 
products. In order to achieve this main objective the following specific 
objectives are to be fulfilled: 
Identification of wood species that are commonly used in manufacture of 
construction timber and furniture. 
Studying products preference and trends in internal forest production. 
Investigating the main problems that face F-BSSIs in producing and processing 
of indigenous timber, species. 
Investigating and development of technology transfer to F-BSSIs in order to 
increase their productivity, marketing and distribution of wood products. 
A special attention is given to Sunut timber as the Acacia nilotica tree is the 
most important tree in the target area that is exploited on a systematic 
sustainable basis adjusted by a ten year working plan (Acacia nilotica is the 
main source of Sunut timber that is used for the production of railway sleepers, 
lintels and local furniture).  
This study is confined to wood depots and macro F-BSSIs that are 
workshop/based and use timber as their main raw material. Although micro F-
BSSIs (that are household based and use very little amount of timber and non-
wood forest products like palm leaves, fruits and buries). These micro F-BSSIs 
are very important as rural folklore but they are out of the scope of this study.  
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CHAPTER II 
LITERATURE REVIEW 
2.1.1 Global Natural Forests as a Source of Timber 
To conclude natural forests are the main source of tropical hardwood and each 
country has his own circumstances in respect to continue production of 
hardwood from natural forests or conserve more natural forests in favour of 
environment protection. Also plantations in some countries can offset the 
impact of hardwood production from natural forests and governments and 
investors can determine where and how plantations can be technically, 
economically and sociably feasible and not harmful to environment. (FAO, 
2001a). 
 
There are about 3454 million hectares of forests, including some 3221 million 
hectares of natural forests throughout the world (FAO, 1998), of which 48.5% 
are potentially available for timber harvest. The largest areas of natural forests 
available for timber production are found in Russia and North America where 
76% and 56% respectively of their natural forests are available (FAO, 2001b). 
Inaccessible forest for harvesting: Forests became inaccessible in the following 
cases. 
a. Natural forests in legally protected areas, these constitute about 17.5%, 
(1290 million hectars) of the world natural forests, mainly found in 
Russia, Asia and South America. 
b. Physical conditions and terrain, such as steep slopes (259 million 
hectares 8% of nattural forests with majority in South America, North 
America and Africa). 
c. Remote forests and limited access forest through lack of infrastructure 
(roads), account to 365 million hectares 11.3% of the natural forests of 
which 69% is in South America. 
d. Economically inaccessible forests due to degradation and low 
productivity, poor stand quality and lack of commercial species: 
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Accounts for 746 million hectares 23.2% of natural forests in Central 
America, Russia, Africa, South America, Europe and North America. 
The inaccessable forest area worldwide amount to 45% of the natural forests 
(FAO 2001). Globally estimated 3354 million m3 of wood are removed from 
natural forests of which 56% goes for fuel wood (fuel wood is significant in 
Asia and Africa while industrial wood production is concentrated in Europe, 
Asia and North America). (ibid). 
There is a severe degradation and deforestation rate "An estimated 11.4 
million hectares of natural forests of the world are deforested annually, 
although the removal of natural forests from production basis to preservation 
(protection, reservation) basis is significant (some 290 million hectares are now 
under legal protection (reserved) as estimated by (FAO, 2000). Other measures 
made to stop degradation of forests and deforestation are long term sustainable 
forests management and prohibition and stoppage of commercial timber 
production in some areas 'where non-timber values deemed to outweigh timber 
produce values (like areas of gum Arabic production, rubber production, etc), 
but ignorance and misunderstanding of natural forests role in environment, bad 
management and adverse management complicate the situation of natural (ibid) 
 
2.1.2 Global Plantation and Timber Production 
The purpose of the forests plantation is to offset pressure of timber 
production on natural forests. Forests plantation amount to 3.5% of the global 
forests areas (FAO, 2000). Tropical plantation made 45% of the total global 
plantations which is estimated to be 124 million hectares (ibid). Plantations (or 
man-made forests) provide about 22% of industrial wood (pulp-wood; saw 
logs, etc) and 4% of non industrial wood (fuel wood; charcoal) (ibid). FAO 
forecasts that plantation will produce bigger proportion of wood in the next 20 
years, but can plantations keep pace with both declining natural forests 
production and the growing consumption? 
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2.1.3.Promotion of Hardwood Production in Tropics 
Hardwoods are the woods obtained from non coniferous species. They 
differ from soft wood in their natural characteristics and the finished products 
obtained from them (Nasroun, 1975). Hardwoods are sometimes irreplaceable 
like those from which veneer, plywood and sawn wood are produced, these 
hardwoods are preferred to their alternatives (whether their alternatives are 
wood or non woods) for technical, aesthetic or commercial purposes (ibid). 
Hardwoods species with special technical properties and appearance that 
make them suitable for high value end uses like mahogany and teak obtain high 
prices in the market (these two species are ones of the most multipurpose 
tropical hardwoods of the world). Less valuable hardwoods are used for fuel 
wood, charcoal or pulp (ibid). 
Construction woods are woods of less decorative value and characterized 
by high density and durability, e.g. Sunut, Sahab and voba that produce railway 
sleeper, lentils and rafters (ibid). 
     Decorative timber is the timber that has a decorative appearance due to 
colour, texture and figure (Nasroun, 1975). The figure of wood is the 
appearance due to anatomical features like wood grains, growth rings, rays and 
knots (ibid).  
Veneer is the highest value hardwood application, it requires logs of large 
dimensions (more than 46 cm in diameter), and defect free wood, however, 
veneer can be produced from smaller dimension logs. In Africa and Sudan in 
particular, teak and mahogany timbers are the most suitable species for veneer. 
The valuable hardwood in temperate zone include: oak, beach and cherry 
trees, used mainly for furniture, joinery and decoration (ibid). 
2.1.4. Tropical Woods Plantations 
The silvicultural characteristics of some of the tropical species are 
unknown, so it is very difficult to try to plant them, some of these species die 
and fail when they are planted in pure stands others are susceptible to pests, 
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diseases and infections, but some species succeed when they are planted in pure 
stands, e.g., khya species. Terminalia ivorensis is one of the successful African 
trees when planted in pure stands (FAO, 2001). 
Valuable hardwoods amenable to vegetative propagation include: 
chlorophora excelsa, Dalbergia sisso and Tectona grandis, (FAO, 2001). 
The majority of fast growing species hardwood plantations are genera like 
Acacia and Eucalyptus grown on short rotations for low value uses as fuel 
wood and round wood (rotation 6-10 year for Eucalyptus and 15-20 year for 
Acacia). About third of the tropical plantations are longer rotation crops (more 
than 25 years grown for sawn timber and veneer wood (Kanowski, 1997). 
In tropical America, teak is concentrated in Costa Rica, Trinidad. In 
tropical Africa, teak is found in Nigeria, Cote De Voire, Sudan, Ganah, Togo, 
Benin. Swietina macrophylla are concentrated in Fiji (80%) and Indonesia, 
African Mahogany khya senegalensis (grandifoliola) is concentrated in Benin, 
Cameron, Nigeria, Cote De Voire and Sudan. 
2.1.5. Global Ownership of Forests Plantation 
There is generally a trend from public ownership to private ownership, i.e., 
ownership by the processing companies, land owners and individual investors. 
Plantation ownership is almost private in South America. And half of forests 
are private in America and Europe, while there is a large part of Asia and 
Africa forests publicly owned. (FAO, 2000). In Sudan, almost all plantations of 
forests are publicly owned except forests of private agricultural schemes and 
gum Arabic plantations. Demand for hardwood from plantation is predicted to 
intensify because worldwide commercial and political pressures continue to 
restrict the traditional logging of natural forests. 
2.1.6. Main Countries Consumed Hardwood 
The main countries consumed hardwood are: China, Indonesia, and Japan (use 
both decorative and structural timbers with respect to their wooden houses). 
In Japan the consumption of hardwood for construction is declining as they 
use softwoods as a substitute sometimes. North and Central America are the 
 23
largest consumers of hardwoods next to China, Indonesia and Japan in the 
world. USA and Europe are large importers of hardwood timber. But Europe is 
expected to be self-sufficient as a result of maturing post war plantations 
coupled by regeneration of large felling at war time. (FAO, 2001). 
2.1.7. Effects on Hardwood Consumption 
A study of the markets for tropical hardwoods in Europe indicates that their 
demand for furniture and construction is inelastic. Future level of consumption 
is more likely to be affected by non-price factors such as: Fashion, anti-tropical 
timber campaigns and general economic conditions, rather than by the price of 
the tropical timber (FAO, 1991). 
Consumption of hardwood is also affected by the use of reconstituted 
panels such as Medium Density Fibre Board (MDF) in furniture besides the 
logs exports bans. 
The demand for hardwood is affected by: 
i. Shifting from veneer-based panels towards composite panels. This 
trend coupled by technology and consumer concerns over tropical 
deforestation is a main factor that affects hardwood consumption. 
(FAO, 2001a). 
ii. Chemical process that developed in Netherlands proved that success 
in upgrading softwood into a product with all the attributes of 
tropical hardwood, but this experience is not widely adopted to 
judge its effect on tropical wood up to now. (ibid). 
iii. it is argued that decorative and specific good appearance of 
hardwood from tropics can be substituted by overlaying decorative 
figures on surfaces of softwoods, and to use technology to eliminate 
the difference between softwoods and hardwoods, but beyond all 
these trials and efforts the tropical hardwoods remain to be preferred 
and mostly market demanded timber (ibid). 
iv. The main alternatives to hardwoods are reconstituted panels with 
veneer coating like (MDF). MDF is the greatest competitor to 
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hardwoods due to its workability properties. Dimensional stability 
and its ability to accept coating besides its low cost. Even though, 
hardwoods still provide and prove to be the most preferred in the 
market. 
v. The technical properties and appearance are the main factors that 
give tropical woods a competitive advantage. The toughest 
competition to tropical hardwoods in furniture sector comes from 
temperate hardwoods and non-wood products (metallic), while the 
toughest competition in joinery sector comes from softwood 
followed by hardwood (temperate) (Adams, 2000). 
vi. Demand for hardwood is expected to exceed its production, in spite 
of the forecast that prospects an increase of hardwood in the coming 
twenty years. (ibid).  
vii. The forests products are expected to change because of the change 
in raw materials, hence, the proportion of products that require large 
logs is expected to decline like some timber and plywood, while the 
proportion of products requiring small logs dimensions like paper, 
fibre board and MDF will rise (FAO, 2001). 
It has been argued that if plantation supply large amounts of quality timbers 
efficiently they may undermine the value of natural forest and lead to their 
destruction, hence, where possible natural forests and plantations should be 
managed on complementary basis (Grainger, 1993). 
Grainger (1993) states that "if the bulk of tropical forest hardwood is to be the 
main source for hardwood in the future, it is essential to reserve the bias against 
natural forests management and direct more resources to make them more 
sustainable. 
2.1.8. Utilization of Timber in Sudan  
In Sudan and other countries of East Africa, indigenous forests are able to 
provide a variety of valuable products when well managed "Biodiversity in 
these countries is regarded as a potential source of income especially when 
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wildlife is considered" (FAO, 2001a). 
Information on forests management is generally lacking for Sudan and only 
sometimes partial information are available. Assessment of forests resources 
was not straight for Sudan and other neighbouring countries, and most of the 
work is carried out in close cooperation with local experts who supply 
information and local knowledge, so the situation is very complicated and there 
is a progressive degradation and reduction of forests in all East Africa 
including Sudan. Also other social and natural conditions that make the 
situation severe include: 
i. War that causes people to become displaced and refugees and increase 
poverty. War is a disincentive to donors and investors. 
ii. Forests Fires: Although countries are conscious of their consequences, no 
programmes are made to monitor and control them. 
iii. Desertification: Is progressively affecting the hot-dry land areas of Sudan 
and the neighbouring countries. 
iv. Drought: It is affecting and seriously threatening forests in the area. 
v. Adverse Human Activities: e.g., overgrazing, shifting cultivation and 
mechanized agriculture. (Nasroun, 1981). 
The development of timber technology in Sudan is still in its infancy. One 
of the main reasons for this is prejudice against using timber especially local 
timbers due to lack of knowledge of timber and its properties, processing and 
application. This results in large misuse and bad reputation of local timber 
(ibid). The potential timber supplies in Sudan are quite enough to make it at 
least self-sufficient if not an exporter of timber and timber products, but many 
of the productive forests are economically inaccessible and this makes timber a 
commodity which is not easily available at present (Nasroun, 1975) and 
(Bayoumi, 1985). 
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2.1.9. Wood based panel in the Sudan: 
There is only one plant for particle board production in Khartoum North 
with installed capacity of 7000 m3, consuming about 16000 m3 of Eucalyptus 
timber, Humied and Talih, yearly. If financial and technical facilities are 
available, it is possible to build more plants for particle board production and 
other wood-based sheets locally (Bayoumi, 1983). 
About veneer and plywood, there is no production of these commodities, 
but there is potentiality to produce veneer and plywood from species like 
mahogany, Boo and Pai. 
There is no production of pulping and paper pulping in Sudan, but the raw 
material is available, e.g. Talih, Bamboos, Eucalyptus, Pinus and Cuppressus 
(softwoods) (Bayoumi, 1983). 
Change of people attitude towards local hardwoods has already been felt 
and home-grown timber species are being used for different structural and 
furniture uses, but they are used inefficiently. By transferring knowledge and 
information about local timber and with good designing and specification local 
timber will regain their reputation as good material for furniture and structure 
and prejudice against them will so change (Bayoumi, 1983 & Nasroun, 
1988/1981). 
The consumption of fuel wood increased rapidly since 1964, (the 
consumption increased and intensified as urbanization increases, and as 
subsidized diesel cars and machines allows more remote natural forest to be 
exploited for the town demands of charcoal and fuel woods and this has bad 
consequences on forests and timber production). 
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Table (1.1)Main areas of supply of sawn wood in Sudan 
Area of Supply Wood Species 
Blue Nile 
 
Sunut (Acacia nilotica , Higlig (Balanitis aegyptiaca) 
Kakamot (Acacia polyacantha willd), Sidir (Ziziphus 
spinachristi) 
Goghan (Diospyros mespiliformis Hotches. Ex Dc) 
Mahogany (Khya senegalensis. (Deser,) A. Juss and khya 
grandifoliola C. Dc) 
Taraya (Petrocarpus lucens Leper. Ex Guill. and Perr) 
Gimibil (Cordia Africana (Linn. f.), Sahab (Anogeissus 
liocarpus) 
Southern 
Kordofan 
Gimbil (Cordia africana (lam)) 
Goghan (Diospyros mespiliformis Hotchst. ex Dc) 
Abu surug (Prosopis africana (Guil & Perr)) 
Kakamut (Acacia polyacantha willd) 
Mahogany (Khya spp.) Khya senegalensis (Deser.) A. Juss and 
Khya grandifoliola C. Dc) 
Sidir (Ziziphus spina Christi (L.) Desf) 
Homied (Sclerocarya birrea (A. Rich) Hochst) 
Sahab (Anogeisus leiocarpus (Guill & Perr.) 
Southern Darfur 
Gimbil (Cordia africana (lam) 
Goghan (Diospyros mespiliformis Hotchst. ex Dc) 
Higlig (Balanitis aegyptiaca) (L.) Del) 
Kakamut (Acacia polyacantha willd) 
Mahogany (Khya spp.) Khya senegalensis (Deser.) A. Juss and 
Khya grandifoliola C. Dc) 
Duruba (Pseudocederella kotschyi (Schueinf. ) Harms) 
Homied (Sclerocarya birrea (A. Rich) Hochst). 
Sidir (Ziziphus spina Christi (L.) Desf) 
Southern Sudan 
Mahogany (Khya spp.) Khya senegalensis (Deser.) A. Juss and 
Khya grandifoliola C. Dc) 
Teak (Tectona grandis (Linn. f)) 
Voba (Isoberlinia doka Crib & Stapf) 
Bu (Danielia oliveri (Rofle) Hutch & Dalz) 
Source  Badi, etal.(1989) 
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2.1.10. Sudan Building Timber: 
Wood is an ancient building material, and people do not use timber 
technology in buildings until quite recently.  
The total consumption of sawn timber in Sudan is about 150000 m3 per 
anum, 21% of this goes into building construction and 24% for joinery, 80% of 
the total consumption is imported timber (soft timber). This is in spite of the 
fact that the Sudanese national forests can supply all these requirements "this is 
partly due to prejudice from the users against using local timbers". (ibid). 
End use requirements are determined by the consumer who always 
demands a quality product at low cost, so in order to determine the optimal 
utilization and application of the large number of species found in our mixed 
complex forests, it is necessary to compare the requirements of specific end use 
with the relevant properties of the wood species under consideration (ibid). 
To select timber for building construction, it must be: 
- From available species. 
- With desired mechanical properties, i.e. ease of machining and 
fastening as well as durability or amenability to preservatives. 
(ibid). 
As Sudan forests resources are composed of a large number of mixed 
species (table 1.2.) so it is very difficult to market each species alone if not 
impossible, so some sort or grouping of species according to particular end use 
is necessary if natural forests are to be economically exploited, and the 
individual user is to be given individual user is to be given individual choice 
from a wide range of timbers for each purpose. 
- Natural durability and permeability indicate whether theses 
species could be treated with preservatives or not "an important 
decision to be taken before starting construction". Density of 
wood on the other hand, is a good guide to all other wood 
properties and should be determined for all timbers (Table 2.1.4) 
(ibid). 
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Timber should be dried to the mean moisture content, which it is likely to 
attain in service, i.e. equilibrium moisture content which varies with locality. 
Wood should be resistant to wood destroying fungi, insects (termite and 
beetles), when this natural resistance is not inherent in the wood, it can be 
treated with preservatives (impregnation), therefore, if timber is not durable it 
should be permeable and amenable to preservatives. Engineers, architects and 
builders should be introduced to a wide array of timbers from which they can 
select the best for their particular uses with confidence (ibid). 
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Table (1.2) Home-grown species suitable for production of timber 
for  construction purposes 
Species 
Botanical name 
Common 
name 
Density 
g/C3 
Natural 
durabilit
y 
Perm
eabili
ty 
Uses 
Acacia albida (Del.) Haraz 0.56 P Pm Lc + J 
Acacia nilotica (L.) Willd ex Del. Sunut 0.83 D R Hc + J 
Acacia sayal (Del.) Talih 0.80 ND Pm Lc 
Afzelia Africana (Smith) Pai 0.80 D R Hc  
Anogiessus leiocarpus (Ginil & Perr) Sahab - VD ER Hc + J 
Azadrachta indica (A. Juss) Neem 0.69 MD ER Hc + Lc + J 
Balanitis aegyptiaca (L.) Del. Higlih 0.67 ND Pm J 
Borassus aethiopium (Mart.) Dalieb 1.000 VD MR Hc + Lc 
Chlorophora exelesa (welw) Benth Abu Hagar 0.68 D R Hc+Lc 
Cordial Africana (lam.) Gimbil - ND Pm Lc+J 
Cuppressus lusitanica Saru - ND MR Lc+J 
Danielia oliveri (Ralfe) Hutch & 
Dalz. 
Bu 0.57 ND R Lc+J 
Eucalyptus treticornis (Sm.) Kafur 0.57 D R Lc+J 
Eucalyptus camaldulensis (Dehn.) Kafur - MD R Lc+J 
Isoberlinia doka (Craib & Stapf) Vuba 0.73 ND R Lc+J 
Khya grandifoliola (C. Dc) Mahogany 0.75 MD ER Lc+J 
Khya senegalensis (Deser,) A. Juss Mahogany 0.75 D ER Lc+J 
Olea Africana (Mill) Zayton 0.88 ND MR Hc 
Podocarpus milangius (softwood) Podo 0.51 ND Pm Lc+J 
Prosopis Africana (Guil & Perr.) Abu Surug 1.05 D R Hc+J 
Pterocarpus lucens (Leper ex. Gull & 
Perr.) 
Tarya 0.95 D R Hc+J 
Sclerocarya birrea (A. Rich) Hochst Homied 0.64 ND R Lc 
Tectonal grandis (Linn. f.) Teak - D R Hc+Lc+J 
Source: (Nasroun, 1981) 
 
These species are available and suitable for both building and joinery. The table 
also depicts some relevant properties and uses. The abbreviations used in the 
table: Lc=light construction, Hc=heavy construction, J=joinery, P=perishable, 
ND=non durable, D=durable, VD=very durable, Pm=permeable, 
MR=moderately resistant, R=resistant, ER=extremely resistant. 
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Table (2.1) Exports and imports of forests products 
Value of imports Value of exports 
Year 
1,000 Ls 1,000 $ 1,000 Ls 1,000 $ 
1989 39,181 8,707 320,154 46,805 
1990 26,967 5,992 460,630 67,343 
1991 35,541 7,899 390,939 11,303 
Source: Daoud, 1993 
Ls  = Sudanese Pound 
$    = American Dollar 
2.1.11. Exports and Imports of Forests Products in Sudan 
Forest products play an important role in Sudan national economy. It 
contributes to about 17% of total agricultural products. (Daoud, 1993). So it 
occupies an strategic place in foreign trade, where the government acquire of 
hard currency exchange from exports are important to finance imports of 
capital goods, raw material and other consumption goods. 
Sudan exports value of forests products were more than its imports value 
especially in the period 1989-1991 (table 1.3) and this reflects the positive 
effect of the forests sector on the country balance of payments. The most 
important forests product in Sudan is gum Arabic. "The Sudan exports of gum 
Arabic constitute about 70-80% of the world export in this commodity". (ibid). 
Sudan also produces other forest minor products such as (Garad – Acacia 
nilotica pods), beeswax and natural honey for export. In addition to some other 
forests products like charcoal, firewood and different types of sawn hardwood 
mainly for local consumption. On the other hand, Sudan imports of forests 
products are: wood of soft types, wood products for construction and furniture 
together with paper and paper products for printing and publication industry 
and to cover the need of other industries (packaging and labeling etc of other 
industrial products) (see table 1.4). 
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Table (1.4)  Sudan Consumption of Forests Products (1975 – 2000) 
(1000 cubic metres or 1000 metric tons MT)  
Year 
Particulars 
1975 1986 1990 1995 2000 
Round wood m3  14570 20095 21874 24637 27624 
Fuel and charcoal m3  13140 18202 19966 22558 25360 
Industrial round wood 1430 1893 1909 2079 2264 
Sawn wood + sleepers m3 056 068 056 064 072 
Wood-based panels m3  011 08 011 014 018 
Total fibre furnish MT  003 005 005 006 008 
Waste paper MT 003 005 005 006 008 
Total paper & paper-based MT 17 25 29 34 41 
Newsprint MT 3 5 4 5 6 
Printing & writing paper MT 5 3 6 8 10 
Other papers & paperboard MT 9 17 19 22 25 
Source: FAO, 1998 
Table (1.5) Sudan Production of Forest Products (1975 – 2000) 
(1000 cubic metres or 1000 metric tons MT) 
 
Year  Particulars 1975 1986 1990 1995 2000 
Sawn wood + sleepers m3 15 13 12 13 14 
Wood-based panels m3  4 2 2 2 3 
Total fibre furnish MT  5 9 10 12 15 
Other papers & paperboard MT 5 9 10 12 15 
Source: FAO, 1998
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2.1.12. Economic Importance of Wood Production & Processing in Sudan 
The diverse uses of wood give it importance both nationally and 
internationally. The main uses of wood include: 
i. Using wood as a source of energy in the form of firewood and charcoal. 
These two commodities are used in large quantities in Sudan, in spite of 
exploitation of petroleum and natural gas. 
ii. Wood is used for roofing either in the form of round wood or sawn 
timber in form of rafters, rassas, and lintels (used in construction and 
building of local houses). 
iii. Wood is used for furniture industry  
The imports of wooden products comprise: plywood, veneer, particle 
board, softwood beams and timber furniture. 
Timber either imported or locally produced is used in all fields of wood 
industry that play an important role in the economy of the country in both 
forms: manufactured or as raw timber (Abdelgadir ibid, 1994). 
Forests-based small scale industries have the capacity to provide jobs and 
supply the poorest part of the population with basic goods and services. These 
industries include carpentry workshops and household - based small industries 
workshops and non wood small industries like carving and weaving of hats etc. 
On the long run, forest-based small industries might contribute a lot to the 
development of rural areas. (FAO, 1978). 
The large firms that produce high graded wood products, for furniture or 
construction or for paper when established contribute a lot to the economy of 
the country. 
There is a prospective and promising basis for establishment and 
development of these large firms as far as there is raw material available and 
investors are motivated to enter in such investments (Nasroun, 1993; Bayoumi, 
1983; FAO, 1978). 
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2.2. Sawmilling in Northern Sudan 
2.2.1 History of Sawmilling in Northern Sudan 
There are two types of sawmilling, in Sudan  
i. Pits and overhead sawing units: the old traditional sawing. 
ii. Power sawing units. 
The following historical background is based on sawing view made by 
Mukhtar (1994) and FNC Reports. 
a. Pits and Overhead Sawing 
The main characteristics of pits and overhead sawing are: 
- They are poorly equipped, they used locally made forests saw 
forest source locally made and bolts. 
-  They are portable and erected near the forests or at wood depots. 
- They obtain logs through purchases from FNC, agricultural 
schemes and private trees. 
- There is illegal sawing prevailing in some areas by these old 
obsolete  devices mainly in southern Blue Nile, Southern 
Kordofan and Southern Darfur and South Regions of Sudan. 
Forests National Corporation (FNC) started wood sawing using pits and 
overhead sawing devices in the early days of its establishment (in 1902). 
Before 1900, pits and overhead sawing were the only means used to 
produce half sawn timber, hewn timber and roughly hammered timber. The 
products of pits and overhead sawing comprise: Building rafters, beams, doors 
and windows timber, lintels, boats building timber watermills timber, saddles, 
tools handles, simple furniture, local beds (angaraibs), and local chairs 
(bambers).  
Those pits and overhead sawing devices were simple and require nothing, 
but local made saws, manually dug pits or erected posts for overhead sawing 
and three to four labourors who in most cases are the owners of these devices. 
These hand sawing devices were and still spread in areas where access to 
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middle sized logs is easy, demand for sawn timber is high and marketing is 
available. (ibid). 
Pits and overhead sawing were practiced and still being practiced along 
Atbara River and Gash River where Dom Hyphane thiebaca forests grow to 
produce rafters for building also there are  haraz trees and Sunut trees for boats 
building and doors for gates. 
Along the Blue Nile, pits and overhead sawing is used to saw Sunut timber 
rafters, boat timber and in Southern Kordofan to saw Dalieb into rafters for 
building.  
The tree species Indirab (Gimbil), Sierira, Abu Surug, Babonos, Sidir, 
Higlig, Goghan and mahogany and several other timbers were sawn throughout 
the central Sudan to produce pieces of home furniture, saddles, tools handles, 
ornamental articles, boxes and several other items. Famous markets for pits and 
overhead sawing products were at: Kassala, Atbara, Medani, Omdurman, 
Elobied, Nyala, and Elfashir towns and cities. 
Pits saws and overhead saws are privately owned, temporary and portable 
in search for middle logs. Logs were obtained in the past, in most cases, free 
from tribal areas or privately owned lands, and mature logs were only felled to 
avoid unnecessary losses. 
The production of pit and overhead saws was estimated to fall from 100% 
in 1900 to about 61.65% in 1993 of the total annual production in Northern 
Sudan. 
The requirements of pit and overhead sawing  units is estimated to be about 
65889 m3 round wood per annum, and their current production is estimated to 
be 27520 m3 of sawn timber per annum (equivalent to 61.55% of total annual 
production). 
b. Power Sawing 
The Forest Department (now FNC), started wood sawing using pit and 
overhead saws when it was established in 1902, the technology used as that as 
the private sector used, with better arranged and administered in what was 
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called (hand sawing camps). In these camps, the sawyers were arranged in 
couples; each couple was provided with the necessary saws for both felling and 
sawing and given samples of the pieces desired so that they can saw a close 
resemblance of them. Most of the articles produced in this way were railway 
sleepers and bridge timber. These hand sawing camps were used even after 
powered sawmills were introduced. In sometimes, when the demand for 
sleepers was more than the capacity of the existed powered mills, or when there 
were pressing need for certain quality of sawn timber like mahogany, Gimbil, 
douroba etc, whose resources are found in areas where no powered sawmills 
existed. Former governments camps were existed at Mhagria, Radoum in 
Southern Darfur, operated in fifties to produce furniture size of sawn timber . in 
Blue Nile and Kassala, camps were used to produce railway sleepers. Most of 
the hand sawing camps were shut down by the year 1970 when demand for 
sleepers slowed down (dropped).  
The first powered sawmill was erected in Bunzga in 1905 and was removed 
to Sawleil and other forests. A second powered sawmill was erected in Azzaza 
Forest in 1937. 
During the period 1935-1937, more sawmills were opened by the state at 
Launi, Zumurka, Bunzuga, and Elgazir. Wad Elnial Sawmill was opened in 
1962, and a complete frame saw unit was installed in Hawata in 1962. Elsuki 
Sawmill was opened in 1949, and in 1958, mechanical workshop was opened at 
Elsuki Sawmill, in the year 1961 pendulum cross cut saw were added to Elsuki 
Sawmill. 
Also there were portable sawmills at Eltibon western Kordofan, Elfied 
Umm Abd Alla southern Kordofan. Other portable sawmills are moving 
between Sawliel, Bados, Abu Ramad in the Blue Nile, Elmayet (Elgederif), 
Jebbel Marra and a sawmill mobiled between Tulus, Gilizan and Gireda in 
southern Darfur. 89.5% of the sawn timber produced in Sudan is privately 
produced while 10.5% of the total annual local production is produced by the 
state sawmills (constitute about 8% of the total available supplies including 
imports). 
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The main problems that face production in state powered sawmills: 
i. The high value of depreciation of obsolete machinery. 
ii. The non operation (stoppage) of many sawmills. 
iii. Excess in manpower. 
iv. Wastage (losses in form of slabs and sawdust) of unmarketable 
nature). 
v. Frequent stoppage of operating sawmills for lack of spare parts, 
fuel and maintenance. (Mukhtar, 1994). 
Local timber products whether state produced or privately produced, are 
sold in private depots at the same prices (retail prices), the nearest the depot to 
the production centre, the lowest are the prices and vice versa. The prices of 
sawn wood, whether imported or locally produced, have witnessed large 
increases since 1975. The revenue of sawmilling operations is not obtained 
from saw timber alone, slabs, chips, shavings, saw dust, oversize and other 
scrabs find ready markets in many areas. The government sawmills and private 
sawmills in Eastern, Central, and Khartoum sectors, find ready markets for 
their wastes of scrabs, while those in Darfur and Kordofan can hardly get rid of 
their wastes. The integration between sawing and production of furniture and 
joinery products, have greatly reduced the wastes in the carpentry sawing units. 
(ibid, 1994). 
c.  FAO Assistances to Forestry Sector: 
1. In 1956, FAO introduced portable push benches to utilize the large 
quantities of slashes that congested the mills yards, and to produce 
other sizes of timber for the production of items other than railway 
sleepers. Also cross cut saws were added to Elsuki Sawmill to 
minimize wasting of timber and to improve ends cuttings besides 
adding of workshops to Elsuki Sawmill in 1962. 
2. In 1960, establishment of seasoning sheds in marketing depots of 
Suba, Khartoum, Omdurman, and a pricing system was established 
and according to this system, the local timber was divided into three 
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categories according to characteristics and qualities. The highest 
priced timber led by mahogany, the intermediate priced timber led 
by humied, and the lowest priced timber for species used for local 
roofing and railway sleepers. 
3. In 1961, FAO experts suggested the use of logging arches and the 
introduction of winches for loading and unloading of heavy logs, 
and they advised to use a combination of tractor and trailer for short 
distance haulage of logs. The experts also suggested using the Blue 
Nile for transportation of logs along and across the Blue Nile to 
Elsuki Sawmill, using tugs and boats, but this system of 
transportation proved to be expensive and was abandoned and using 
road transportation was preferred. 
4. Efforts were exerted by FAO to acquire more information about 
Sudanese timber (indigenous timber), and many institutions gave 
help, so in this respect the Australian Government supplied the 
Forest Department with a pamphlet about the Sudanese timber 
written by Mr. N. H. Kloot and Mr. B. Blaze. Also specimens of 
Sudanese indigenous timbers were sent to England and Germany in 
1962 for technical tests. In the year 1962, the import of hardwood to 
Sudan was prohibited by the government, and the situation urged the 
Forests Department to install more sawmills as the demand for local 
timber increased. So, Wad Elnial sawmill was erected in 1962, and 
Hawata Sawing Unit was installed in 1963. 
5. In 1964, the installation of seasoning kilns at Forests Department, 
Head Quarter in Khartoum was another action towards improvement 
of locally produced sawn timbers. And in 1972, timber seasoning 
experts from FAO inspected the seasoning practices and put several 
recommendations and hints. 
A training course about costing was led by FAO in 1973 to improve the costing 
system. 
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2.2.2. The Present Status of Sawmilling 
2.2.2.1. The State Sawmills 
All over the Sudan (including Southern Sudan), there are six groups of 
government sawmills; these are: 
i. Elasuki group 
ii. Hawata and Kordofan sawmill group 
iii. Kateri Sawmills group in Eastern Equatoria 
iv. Luka Sawmills group in Western Equatoria 
v. Bahr Elgazal Sawmills in Southern Sudan Bahr Elgazal State 
vi. FNC owns about thirteen powered sawmills in Northern Sudan, six of 
which are permanent and four are portable. 
The permanent sawmills are stationed at: Khartoum, Elsuki, Wad Elnial, 
Hawata, and there are five to six portable sawmills transferred from forest to 
forest according to the felling programme dictated by FNC Working Plans, like 
Blue Nile Portable Sawmill moved along the Blue Nile forests, (Abu Ramad, 
Bados and Sawliel). And Elmayet Sawmill in Elgadarif, Southern Darfur, 
sawmill (Baldong, Martagalu, Dankug) El Fied Um Abdalla and Eltiboon. FNC 
also owned unoperated sawmills stored at Kordofan and Darfur and Khartoum. 
         The annual requirements of logs volume of all the state sawmills in 
Northern Sudan are estimated to be 12145 m3/anum. of round wood equivalent. 
The logging operations are seasonal in all states and the roads are usable only 
in the dry season and during the months of December – May.  
The state sawmills production decreased in the decade of eighties and 
nineties as compared with seventies and sixties from 9308 m3 in 1976 – 1977 to 
3789 m3 in 1992 – 1993 due to none availability of millable sized logs at short 
distances from sawmills. (Mukhtar, 1994). 
The efficiency of sawmills was increased by the introduction of powered-
chain saws and resawing saws that lessen the wastes. Logging waste is 
minimized by the use of powered-chain saws by fellers. Also no logs are left in 
the forests now because of the use of loaders that lift large logs for loading and 
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unloading in addition to that  use of resawing saws, edgers, trimmers and cross 
cut saws in the state sawmills minimized the waste. (ibid). 
The management of forests improved greatly by the creation of FNC as a 
self-financing corporation in addition to the costing system applied now, but 
the state sawmills produce less than 10% of its installed capacity and less than 
11% of the total sawn timber produced in Northern Sudan. (ibid) due to several 
reasons which are: 
i. Long hawling distances and badly maintained roads. 
ii. Obsolete equipments of logging and sawing. 
iii. Unskilled labourors. 
iv. Bad management and disturbance of working plans of forests, which 
affects the flow of logs to the sawmills and resulted in arrears of 
unplanted coups. 
v. Lack of knowledge of available timber species and dependence on few 
species. 
vi. Lack of knowledge of marketing and pricing mechanism. 
vii. The state sawmills were designed for production of rough items like 
railway sleepers, rafters and lintels and have no room for finer sawing. 
(ibid). 
There are three categories of sawing devices in the private sector: 
1. Completely powered private small sawmills: There is only one private 
sawmill at Hawata Sunut Forests powered by diesel engine with 
installed capacity of production 5000 m3 of sawn timber per anum. Its 
production does not exceed 2000 m3/anumm, because of the limited 
permissible quantity of logs. This sawmills produces railway sleepers.  
2. Sawing devices integrated with carpentry workshops: Nearly all 
carpentry workshops in Northern Sudan; mainly those in the central 
sector, are equipped with devices for sawing and resawing of small and 
medium sized logs. All these carpentry workshops are privately owned, 
managed by their owners and electrified. These workshops purchase the 
small logs from FNC and owners of agricultural schemes. 
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Their requirements are about 27190 m3 of round wood equivalent, 
and their production amount, to about: 1044 m3/anumm. (ibid). This 
constitutes 23.39% of the total sawn timber production in Northern 
Sudan. The conversion factor of these privately owned carpentry units is 
about 38.4%, which is lower than that of state sawmills (48 – 52%) 
because they use small sized logs, but as the carpentry workshops use 
various small devices and shaper for further recovery from wastes, the 
conversation factor will increase. The capacity of private sawmills 
integrated to carpentry workshops is about 1000 – 2000 m3/anum., but 
its production varies according to availability of logs characteristics of 
overhand of pit sawing units 336.8 m3/anum. 
- They are portable and erected near the forests in most cases. 
- They obtain logs through purchases from FNC, Agricultural 
schemes and private trees. 
- There is illegal sawing prevailing in some areas by these 
overhead and pit sawing devices. (ibid).  
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Table (1.6) Comparison Between Traditional Management of F-
BSSIs wood processing workshops and F-BLSIs (Large Scale 
Industries) 
Management in F-BSSIs (forest-based 
small scale industries) 
Management in F-BLSIs (forest-
based large scale industries) 
All management functions are carried 
out single handedly by the entrepreneur 
who combine management with being a 
workman in his enterprise 
- In most cases there are specialized 
manager who might be the entrepreneur 
himself  
F-BSSIs entrepreneur work by intuition - There are appropriate system 
developed to carry out management 
functions 
Personal responsibility of the enterprise 
without specialist support 
- There are specialists to consult in 
management function 
 The enterprise depends mainly on 
family labour 
- No family labour 
The organization of work is informal 
and can cope only with minor 
disruptions 
- The organization of work is formal 
and cope with all sorts of disruptions 
No training on management  - There are training programmes on 
management 
Poor working conditions that attract 
poor quality workers 
- Good working conditions that attract 
skilled labourors mainly from F-BSSIs 
Source: (FAO, 1978).  
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2.3. Forests-based Industries (Wood Processing Industries) (Enterprises) 
The following review about F-BSSIS is based mainly on FAO 1978. The 
size of an enterprise or industry is measured by two ways: The level of fixed 
capital investment and the number of employees. Different countries use 
different cut-off points for these criteria and what is considered as small 
enterprise in one country maybe deemed medium or even large in another. 
There is a high degree of arbitrariness exists in this respect, FAO considers an 
enterprise to be small if it employs under 50 employees, and no specific 
reference is made to fixed investment because it is very difficult to come to a 
cut-off point due to wide diversification in this aspect. So, concentration is 
made on the number of employees as a measure of size (FAO, 1978). 
There are two categories of forest-based industries (enterprises) (table 3.1). 
i. Forest-based large scale industries (F-BLSIs) (more than 50 
employees). 
ii. Forest-based Small Scale Industries (F-BSSIs) wood processing 
firms (less than 50 employees). 
2.3.1. Forest-based Large Scale Industries (F-BLSIs) wood processing firms. 
These are what we call firms. The firm is an intermediary between the 
input and the output markets, and production and distribution are better to be 
organized through firms rather than through series of individual contracts (or 
individual productions) because of two reasons: 
1. There are costs associated with using the market by series of individual 
contracts (or individual production). 
2. Outputs can be expanded by using of group production (or firm).  
In the firm, the entrepreneur gathers an array of inputs and direct 
production, distribution and hosts other functions within a single firm, so the 
entrepreneur through managerial discretion replaces market transactions with 
commands (B lair & Kenney, 1982).  
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The firm is an organization that converts inputs into outputs goods and 
services that it can sell (Nautyal, 1988). Firms come to existence because of the 
following reasons: 
1. Higher productivity of group production (firms). 
2. To eliminate additional transaction costs associated with 
individual production (ibid) 
 The goals of firms are to: maximize profit, increase employment and 
increase production. 
As firms exist to provide something that consumers want, so firms to be 
successful must direct their efforts to satisfy the demand of the consumer.  
Inputs to be combined to produce a commodity (good/service): 
1. Raw material: e.g., logs and lumber. 
2. Intermediate goods: e.g., veneer, plywood, fireboard, particleboard 
(wood-based panels), glue, varnish and pins. 
3. Capital equipment like sawmill, processing mills, lathes etc. 
Resources at the disposal of an enterprise (model.1): 
1. Land and buildings: Land on which to establish forests plantations and 
erect buildings, stores and other necessary facilities for the operation 
of the enterprise. 
2. Materials: These include the materials that are used as inputs and 
converted into products or that help in processing of raw materials, 
marketing and handling like fuel, raw material and packing materials. 
3. Machines: Include plant machines, equipment and tools used in 
manufacturing operations, handling and transportation, heating and 
ventilation and power the machines, and furniture. 
4. Manpower: Employees and labourers who perform manufacturing 
operations, who plan and control, do clerical work, designing research, 
buy and sell. 
The use of all these resources combined determines the production of the 
enterprise (ILO, 1981). 
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Management is responsible of best use of the resources in such a way that 
to increase productivity. Productivity also means less cost incurred and higher 
net money returns per unit of output. (Blair et al, 1982 and Nautiyal, 1988). 
In producing a commodity the manager combined inputs or factors of 
production according to a certain recipe, this recipe is called the production 
function. The production function describes the relationship between any 
specific collection of inputs and the maximum amount of output that can be 
produced from them. 
The wants, needs and preferences of consumers are represented by the 
market demand function. Those  demands should be satisfied by the successful 
business firm (Nautiyal 1988,). 
Only by careful accounting of all implicit and explicit costs, accurate 
management of the firm, profit can be achieved. 
 
In particular firms offer a superior organization of production if the dollar 
value of the extra output is at least as large as the total cost of: organizing, 
monitoring and enforcing contracts with employees, minus the additional 
transactions costs of individuals production (Blair &Kenney 1982 and Nautiyal 
1988). 
Managers of firms are rewarded for profit maximization. An empirical 
evidence suggests that managers are motivated by executive stock options, 
bonuses and raises to achieve their goals for profit maximization (Blair 
&Kenney 1982, Nautiyal 1988). 
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Model (1)  The Role of Management in Coordinating  
the Resources of an Enterprise  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                     Source: Adapted from International Labour Office  
                      (ILO), Geneva 
Managers of firms must learn the determinants of individual demand, and 
market demand. By understanding what determine demand, managers will be 
able to select e.g.: 
i. The appropriate advertising media for the commodities produced 
by the firm. 
ii. To establish an optimum price to charge. 
iii. To make plans for future array of products offering. 
 
Land & building 
(forests, offices & 
stores) 
 
Materials 
(Timber, fuel, 
other raw 
material)l 
 
Plant 
(Machinery and 
equipment) 
 
Manpower 
(Labourors  and 
employees) 
 
Management 
(Manager of firm) 
 
Goods and services  
(Lumber, plywood, paper wood, wood based panels and 
furniture) 
 
Obtaining facts and information  
Planning, directing, controlling, coordinating and motivating 
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iv. Prediction about the future demand for the firm products helps 
the manager make many current production decisions. 
This knowledge helps the manager and guide him to take decisions 
about the acquiring of fixed inputs such as: capital, equipment, machinery and 
skilled laborers. (Blair & Kenney,1982). 
The Manager Responsibilities: 
1. To plan, schedule and coordinate movement of raw materials, 
finished goods and equipment / machines. 
2. To supervise products handling operations to ensure products 
quality and safety standards are maintained. 
3. To design and maintain effective management information system 
covering areas under his responsibility. 
4. To ensure inventory control through proper warehousing practicing 
and procedures, and handling warehouses properly. 
5. He must has good skill in effective communication, reporting and 
problem solving (ILO, 1981). 
 
2.3.2. Forest-based Small Scale Industries (F-BSSIs) 
These (F-BSSIs) industries are forest-based industries that employ less than 
50 employees (FAO, 1978). 
Small-scale forest based processing industries (F-BSSIs) are very important 
components of forests industries and forest sector in general. Large amounts of 
forests raw material are used and processed by F-BSSIs to produce and supply 
some of the important forests products in developing countries in particular 
(ibid). 
There are two categories of F-BSSIs: 
1. Macro F-BSSIs (workshop-based industries). 
2. Micro F-BSSIs (household-based). 
Macro F-BSSIs include: 
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1. Small sawmills (powered) 
2. Pit sawing and overhead sawing units. 
3. Carpentry or furniture workshops. 
4. Fuel wood and charcoal production 
Micro F-BSSIs include: 
1. Wood carving and bamboos canes processing.  
2. Baskets, mats, and hats weaving. 
3. Resins-tapping. 
4. Use and collection of fruits and berries. (ibid). 
 
Nearly in all developing countries FBSSIs constitute an important part of 
rural sector and the overall forests industry activities. F-BSSIs are characterized 
by the following: 
a. Technologically simple operations need less skill and low capital. 
b. Rural location (in most cases). 
c. Reliance on the entrepreneur and his family for labour and finance. 
d. Very small size. 
e. Production is normally outside government control. 
f. Official statistics are generally not available. 
g. Equipments are very simple. 
h. Managerial and technical skills are limited. 
i. Finance and raw material supplies are very poor. 
j. Working conditions are characterized by poor pay, lack of social 
security, high accidents hazard, heavy physical work and irregular working 
hours. (ibid).  
Some of F-BSSIs form part of (integrated to) large scale sawmills or 
furniture plants, F-BSSIs that use non-wood raw materials like reeds, grasses 
and leaves of palms from which mats and baskets are made, are predominately 
household based and usually employ no powered equipment, while wood 
working enterprises are somewhat larger and tend to be organized on a 
workshop basis with one or more machine or powered tools. 
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There are also some enterprises which are in the transition phase i.e. partly 
depending and based on a household and partly operated from a workshop, like 
wood workshops operated on a household basis (unlicensed). Urban-based 
wood working F-BSSIs exhibit similar characteristics of rural located F-BSSIs 
like small size, household basis or dependence on technically simple operations 
(FAO, 1978). 
F-BSSIs are faced by many problems and finance and raw material 
shortage are cited by F-BSSIs entrepreneurs to be the principal problems that 
create and complicate other problems. 
There are no reliable data on real production cost because records in F-
BSSIs are rarely kept and the smallness of these enterprises makes analysis 
difficult, this is besides the integration of F-BSSIs with other activities of 
entrepreneur that makes it difficult to isolate so it is very difficult to solve the 
problem of financial and cost analysis of F-BSSIs (ibid). 
The problem of no reliable data and information about F-BSSIs calls for 
the use of informal techniques and methods to assess producer's perception and 
situation (ibid). 
2.3.3. Potential Viability of F-BSSIs 
F-BSSIs that are viable, competitive – at small enterprise scale – and have 
the potential for continuous growth must have the following characteristics: 
a. Its demand potential is good i.e. its products are market demanded. 
b. There should be available technology to enable achievement of low 
average units production cost for the industry. 
c. Productivity of a labouror should be increasing or capable of being 
increased "or raised". 
d. Management capabilities and technology should be good. 
e. Assurance of existence of raw material for the planning horizon. 
f. Market prospects, which is usually the most important point of all the 
previously mentioned points "it is the only one external factor to 
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enterprise", market prospects should be satisfactory and capable of 
improvement to give full use and improve other criteria. 
g. Second to market prospects in importance is the ability to achieve low 
production cost as an attribute of potential viability. This in turn depends 
among the other things (e.g. good management and high labouror 
productivity), however, improvement of productivity may imply some 
temporary loss of employment, and this short-term loss is the price to be 
paid for capturing long-term gains. (ibid). 
 
F-BSSIs usually face adverse "unfavourable" policies which complicate 
many of their problems, mainly because these policies are oriented towards 
large forest-based industries (F-BLSIs), and it fails to accommodate the 
particular characteristics and needs of F-BSSIs to the point where these policies 
and regulations may severely inhibit or constrain F-BSSIs activities (ibid). 
2.3.4. Support to F-BSSIs 
To give support to and encourage viable F-BSSIs, it is needed to identify F-
BSSIs units that have access to markets, and have the potential to improve their 
productivity. This support is given through: 
           -    Assistance in market information and products assessment. 
- Better access to raw material "raw material provision". 
- Up grading management and technical skills. 
- Introduction of appropriate tools and machines. "technology 
development and transfer". 
- Provision of credit (easy access to finance) and other important 
inputs. 
Macro F-BSSIs maybe able to benefit from support and services while 
micro F-BSSIs "household-based" usually have problems in getting access to 
assistance and require other approaches in addition enterprises that are in the 
transition phase moving from household level to workshop level may need 
special attention as they maybe unable to use effectively the support 
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appropriate for either of the "micro" or "macro" units (ibid). When giving 
assistance to F-BSSIs the following points should be put in mind: 
i. Decentralization of support service (a good measure to improve 
accessibility to entrepreneurs). 
ii. Association of F-BSSIs entrepreneurs in groups. 
iii. Prevention of political interference in services "supports" dispersal. 
iv. Demonstration of clear benefits of grouping or association to both 
communities and individuals in order to attract community 
participation in such association. 
v. Coordination between different assistant agencies and F-BSSIs in its 
different levels should be given accessibility to these supportive 
agencies. 
vi. Cost effectiveness of the support is important, because the inputs in 
project appraisal, skills, continuous consultancy and different 
extension methods are sometimes quite out of proportion to the 
value of the enterprises output. 
vii. F-BSSIs must have the ability of self-reliance after disengagement 
"phasing out" of supporting agencies. 
viii. Subsidies to F-BSSIs different operations must be thought of. 
ix. Sometimes excessively generous F-BSSIs incentives coupled by 
government subsidies and exemption of some royalties and taxes 
lead to creation or perpetuation of unviable small industries at great 
economic cost a situation that must be avoided. 
x. Decision making must be left to beneficiaries "entrepreneurs" and it 
should not be transferred to assistant or advisory agency or 
institution. 
xi. Agencies and institutions working in rural areas are able and they 
should work as brokers presenting local interest to the appropriate 
institution or agency and enable them to reach the remote scattered 
enterprises. 
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xii. NGOs giving assistance and support to F-BSSIs must be competitive 
and have the appropriate management system with enough 
experience to tackle F-BSSIs problems.(ibid) 
 
2.4. FNC and NGO Assistance to F-BSSIs 
Innovation is the process by which an idea or invention which fulfills a 
need is converted into economy, to create financial growth, export and 
employment. (Cox, 1974). 
Innovation must be looked at as a system and not just steps in a process. 
The forest system consists of: 
- Forests research 
- Working plans 
- Silvicltural work ( planting, thinning …etc.) 
- Harvesting felling and extension of trees  
- Forests processing at sawmill. 
- Second processing at workshops and factories to final use products. 
- Marketing and distribution of final use products.   
 The system is an integrated whole and not a bunch of disconnected parts. 
It is a structure of specialized parts each part has its own special function in the 
structure and each part is so coupled to the other part that they act together 
towards a common purpose or goal. (Development, increasing productively, 
high standard of living and to fulfill environmental and social needs). (ibid). 
Improvement of F-BSSIs can be achieved through the following aspects: 
1. Market and marketing innovation. 
2. Sufficient raw material provision. 
3. Credit or easy access to finance. 
4. Technical development and transfer of technology. 
5. Effective and capable managements. (FAO, 1987). 
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2.4.I Market and Marketing 
Most markets available for F-BLSIS are rural located and of rural nature, 
domestic large market are out of their reach in most cases. The main problems 
faced by F-BLSIS products in the market are: the demand for them is 
fluctuating and changed seasonally – besides severe competition between F-
BSSIs themselves on one hand, and competition between F-BSSIs  and large 
scale forest based industries (F- F-BLSIS) on the other hand. 
F-BSSIs attract new investment units due to low capital, and poor skill 
needed for entry to F-BSSIs which leads to the increase in competition among 
F-BSSIs.  
F-BSSIs can respond in many ways to changing market conditions: 
i. They concentrate on market niches in which the factory products can not 
compete like very low basic furniture or high quality handicrafted items 
like cultural and tourism handicrafts. 
ii. To specialize in particular products part in order to get longer production 
runs. 
iii. They should be grouped or joined in units to face overhead cost of 
penetrating other markets using improved infrastructure. Also grouping 
of F-BSSIs enable them to make tender bids jointly in order to meet 
large orders and compete with large firms. 
In many countries, there are marketing accessing programmes from 
governments, but this assistance is oriented towards or given to urban-based or 
export oriented F-BSSIs. 
As marketing is the backbone of any enterprise, F-BSSIs should be helped 
by governmental institutions and NGOs to access larger markets by providing 
them with market information and cultural movement of products inputs, 
training, technical assistance, consultancy and financial assistance (ibid). 
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2.4.2 Access to Raw Materials 
F-BSSIs have no access to forest resources because of remote distances of 
forests, bad roads and high transportation cost on one hand, on the other hand, 
these resources are exclusively allocated to large scale industries (F-BLSIs) or 
firms adding to that unsupportive forests policy and regulations which are cited 
to be the major source of operational problems of F-BSSIs. (ibid). 
Many governments give priority to large scale industries in dealing and 
exploiting forests resources because large scale industries have the ability to 
generate revenue and can give guarantee for this, so, many governments 
established policies that exclude F-BSSIs from forests resources exploitation 
and prevent access to forest by individuals and F-BSSIs, so the following 
measures are needed to improve the situation of F-BSSIs provision of raw 
material: 
1. Raw material management and allocation and disposal should be 
changed to accommodate both F-BSSIs as well as large scale 
enterprises – access, concession and preventing access to forests 
should be applied equally to all private enterprises, individuals, F-
BSSIs besides large scale industries (F-BLSIs). 
2. Policy and regulations should be changed and amended so that they 
do not restrict beneficial F-BSSIs activities. 
3. Rural communities should be encouraged to develop their local 
forests resources. 
4. Access to forests should be controlled so as to achieve the 
appropriate balance between the environmental and production roles 
of forests. 
5. Non-forests raw materials necessary to F-BSSIs should be organized 
as their suppliers are not placed nearby to F-BSSIs. These non-forest 
raw materials include: iron mongery, paints, varnish, glues and nails 
etc.. (ibid)  
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2.4.3 Access to Finance 
F-BSSIs financial problems arise from market instability which causes 
enterprises to tie up funds in inventories-besides that policies and regulations 
exclude F-BSSIs from discounted or tax-exempted inputs that are available to 
large industries. The overall market has to be improved in order to improve F-
BSSIs accessibility to finance through the following measures: 
i. Mobilization of rural savings so as to increase competitiveness and 
institutional diversity of the financial markets. 
ii. Increasing the use of innovative financial technology appropriate to 
rural environment. 
iii. Formal financial sector should be encouraged to do some of the 
informal financial sector positive features like: low transaction cost, 
limited collateral requirements, willingness to lend for short periods 
and greater informality procedures. 
iv. Low concessionary interest rates to assist lending institutions to 
replenish funds for further disbursement. 
v. Guarantee should be given to private financial institutions to induce 
them to lend money to F-BSSIs (given the financial financier's 
perception of the risk of doing so). Credit control and other facilities 
applied to particular markets should be revised. Financial agencies 
have to cover the needs of F-BSSIs as well as medium and large 
industries giving long-medium and short-term loans (institutional 
lenders usually prefer long-term loans to large industries). 
vi. Association of F-BSSIs in groups to enforce the application of such 
activities as life insurance, credit guarantee schemes that are only 
applicable to large enterprises. 
vii. Assistance in keeping records and accounting and this help loan 
appraisal collateral estimation and loan supervision. 
viii. More elaborate assistance in technical, organizational and 
marketing aspects. 
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ix. Using development institutions to channel financial assistance it is 
preferred to channel assistance through commercial bank. 
x. Resources of Private Volunteers Organization (PVO) and NGOs can 
supplement traditional sources if they are competitive and 
supervised by proper bank or local government institution. (ibid). 
2.4.4 Technology Transfer and Development  
Technology access and application is the central part in improvement of 
productivity, but in small industries (F-BSSIs) there are some constraints that 
complicate the process of technological development and consequently 
productivity improvement. The main constraints to technology developing and 
transfer are: weak small markets, raw material scarcity, and weak support from 
policies, regulations and organizations of technical assistance. To give support 
to overcome these constraints, it is necessary to determine whether this small 
industry (F-BSSIs) is capable of existence and can continue production on 
small manufacture scale, and it is very important to recognize that access to 
information and scale of investment (of F-BSSIs) are among the important 
variable that are necessary to function the technology inputs. Technology 
Development and Transfer Within F-BSSIs can be achieved by the following 
methods: 
1. Sister industry approach: it is the approach where by a developed 
country enterprise (adopts) a junior (sister) in the developing 
countries for technical transfer". (Ibid) 
Sister industry is adopted in developed countries to transfer technology in 
developing countries. Sister industry arrangements within developing countries, 
sometimes in collaboration with foreign partners is necessary. 
2. In countries that adopt technology development through industrial 
initiatives and enterprise rooted attempts, or through institutional 
initiatives. All these attempts are proved and gave promising result. 
3. Extension oriented organizations: this is the most tangible method. 
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4. Research and development organizations: these have proved their 
effectiveness in some countries (Ibid) 
There should be collective or close collaboration (association) among F-
BSSIs through creation of cooperative societies and other unions or 
associations to enable them collaborate with national development and regional 
sister-industry relationship. 
Decentralization of support, services and facilities to rural areas is essential 
for improved access to assistant schemes, besides modifying and expanding the 
industrial research programmes to fit the rural areas. Technical education 
among villagers should be encouraged and tools and machines for F-BSSIs 
should be exempted from taxes, customs and other imports controls. It is very 
important to consider the absorption capacity of beneficiaries (F-BSSIs) when 
supplying them with equipment, tools and machines. Agricultural and forestry 
extension officers should be used as far as possible as industrial extension 
agents to help in distribution and transfer of information and help supportive 
institutions and organizations to concentrate on fieldwork, training of 
proprietors (entrepreneurs) is essential to improve their managerial and 
organizational abilities and to improve the technical skills of workers 
(operators). (Ibid) 
Model (2) Organization for Technological Innovation showing three of its 
Functions 
 
 
 
 
 
 
Source: (FAO,1978) 
 
 
 
 58
We notice that the entrepreneur territory or domain consists of portions of 
territories of the three functions and therefore, it is not only managerial, but 
rather coordinating job. 
2.4.5 Management Capability 
Because of poor management, most of F-BSSIs went out of function (out 
of business) in not more than five years at the most. The management of F-
BSSIs is responsible of the following: 
1. Creation and identification of the enterprises. 
2. Procurement of inputs and the organization of the output (production). 
3. Marketing of the products. 
4. Planning for the future development of the enterprises.(Ibid) 
Development of packages geared with these particular needs of F-BSSIs is 
necessary. It is not enough (sufficient) to just dilute management practices of 
large industries to be used by F-BSSIs in particular. Also there are differences 
in needs by micro F-BSSIs, macro F-BSSIs and the enterprises that are at 
interface between them. Experience shows that there are significant differences 
between countries due to cultural factors and business traditions, therefore, it is 
important to adopt training programmes and extension programmes to the 
specific audiences.  
The programme of training should be simple and of practical nature. And 
depend on audio visual instruments as most of F-BSSIs owners and workers are 
illiterate or of low education. Trainees should not be overloaded by 
responsibilities and skills which should be acquired through extension 
programmes and services. Creation of cohesive groups of entrepreneurs is one 
of the main factors that are essential for F-BSSIs training programmes. The 
training programmes should include entrepreneurs of innate talent as well as 
illiterates and special groups like women and refugees. The training programme 
must include: raw material procurement, technology improvement, marketing 
and market access, and management. 
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In order to extend the outreach of the training programmes decentralization 
of these programmes services is essential. Also it is useful to use volunteers 
organizations as well as concentration on using extension agencies, which have 
extension rural network. (ibid).  
2.5. F-BSSIS (Workshop-based industries) in Northern Sudan 
The total number of licensed furniture producing units in Northern Sudan 
was found to be 2721 units (workshops) in 1994. (Abdelgadir &Elatayb, 1994). 
(This number is not expected to be changed much during the rest of nineties 
decade and the beginning of 2000-2010 decade and any change happens will be 
negligible, because raw materials (woods are limited and its supply is declining 
every time adding to this, this industry (F-BSSIS) is not attractive to 
businessmen at present). 30.3% of the total furniture producing units in 
Northern Sudan use electric driven machine, while 69.7% use only hand tools 
(65.6% of the total number of these workshops is found in Khartoum and 
Central states (Gezira, White Nile, Sinnar and Blue Nile). (ibid). 
About 75% of the electrified workshops in Northern Sudan are located in 
the states of the central sector (Khartoum, Gezira, Sinnar, White Nile and Blue 
Nile). 
Furniture workshops in Northern Sudan are concentrated in certain cities. 
These cities and towns include: Khartoum, Omdurman, Medani, Sinnar, Kosti, 
Singa, Eldamazin, Elobied and Nyala. (in some of these towns, there is the 
problem of electric power discontinuity supply, like Atbara, Nyala and 
Elobied). (ibid). 
(Abdelgadir &el Eltayab 1994) classified furniture workshop in Northern 
Sudan according to their level of technology into three classes: 
1. Small workshops: in which only hand tools are used. These 
constitute 69.1% of the total number of workshops in Northern 
Sudan. 
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2. Medium workshops: consist of all workshops that possess less than 
five machines. They constitute 28.2% of the total number of 
workshops in Northern Sudan. 
3. Large workshops: consist of all workshops that possess more than 
five electric machines. These are 2.7% of all workshops in Northern 
Sudan, and about 75% of the large workshops are found in the 
central sector (Khartoum, Gezira, Sinnar, White Nile and blue Nile 
States).  
There is another category of workshops that produce wooden 
furniture works at home (on household basis) using hand tools and 
are not licensed by the official authority. The number of these units 
(household-based) is unknown.  
2.5.1.   F- BSSIs Timber Consumption:  
The annual consumption of timber by the furniture industry in Northern 
Sudan amounts to 137674 m3, of which 47.3% is local (65140 m3) and 52.7% 
(72533 m3) is imported timber. (the imported species are pinus spp. (moski) 
and Abies spp. (White wood). And the annual production of the furniture 
industry is estimated to be 35827 m3 from local timber and 54400 m3 from 
imported timber. This gives a total equivalent to 90227 m3/anum. (ibid) 
2.5.1. The Conversion Factor 
(Conversion factor is the percentage of timber after it is processed and timber 
in raw material). The conversion factor for imported timber varies between 70-
80% and for local wood (timber) 35-65%, the difference in conversion factor 
between local and imported timber is explained by the fact that the imported 
timber is supplied in the form of sawn lumber while local wood is supplied in 
round wood (logs) or roughly pit sawn timber. Also the small workshops use 
small logs, rejected logs from state sawmills, defected logs and badly sawn 
timber (pit sawn or overhead sawn timber). (Abd Elgadir et al 1994) 
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Table (1.7)  Workshops Producing Furniture F-BSSIs (Macro) in 
Northern Sudan 
Source: A. Y. Abdelgadir and Eltayib (1994). 
 
It is estimated that the furniture workshops work at 30% of their installed 
capacity. This justified by the following reasons: 
1. These workshops work for one shift instead of 24 hours. 
2. The number of workmen is not enough to operate the installed modern 
machines and they need to be trained to gain the suitable skills. 
3. The electricity supply is not continuous; it cuts frequently, which 
reduce the working hours. 
4. The demand for high quality furniture is decreasing due to increase in 
prices. 
5. The costly raw wood logs purchases, and transportation difficulty 
causes the high price of timbers. 
6. Non-wood material like glass, mirror and wood-based composites 
(plywood, fibrebaord, particle board and veneer) are very expensive. 
The labour cost is about 40% of the total manufacturing cost (sometimes it 
costs more than the wood material). The proportion cost of wood timber to the 
total cost of furniture manufacturing depends on the wood species and the item 
produced. The wood material accounts to about 17-59% of the total cost of 
Workshop class 
(macro F- BSSIs) 
Number  %  Remarks  
Large  57 2.1% With more than 5 machines 
Medium 769 28.2% With 5 or less machines 
Small 1890 69.7% Manual 
Total  2721 100%  
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furniture item when made of teak, douroba and mahogany and for about 4-3% 
when made out of Sunut and species near to Sunut (ibid). 
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Table (1. 8) The Total Annual Consumption of Local and Imported 
Timber in m3 by the Licensed Furniture Producing Workshops 
(Macro F-BSSIs) in Northern Sudan 
Local wood Imported wood Total Sector 
state Volume m3  % Volume m3  % Volume m3 
Central sector  
(Gezira, Khartoum, Sinnar, Blue 
Nile and White Nile) 
54987.78 77.03% 16393.16 22.96% 71380.94 
Darfur sector 
(Northern Darfur, Southern Darfur 
and Western Darfur) 
1895.64 40.4% 2798.0 59.6% 4693.64 
Eastern sector 
(Kassala, Gadarif and Red Sea) 
426.39 1.9% 21880.32 98.1% 22306.71 
Kordofan sector  
(Northern, Western and Southern 
Kordofan) 
3910 72% 1520.84 28% 5430.84 
Northern sector 
(River Nile State and Northern 
State) 
449.79 9.2% 4459.46 90.8% 4909.25 
Total  61669.60 56.7% 67051.93 43.30% 108,721.40 
Source: A. Y. Abdelgadir and ElTayib,1994).  
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2.5.2 The Present State of Technology 
Most of the furniture workshops are still in the artesian level, but many of 
the workshops possess versatile machinery, primary breakdown of large logs is 
still made using pitsaws, recently some workshops use circular saws (installed 
in the workshops) for breaking down of small logs. The use of wood 
composites increased during the last decades and still increasing all the time. 
Low income people use furniture made of metals because of their cheap prices 
and their tolerance to termites and humidity. (ibid). 
 
2.5.3 Furniture Retail or Store Centres (Fairs)  
People buy furniture directly from the workshops because the items are 
tailored for them according to their preference and at relatively low prices than 
those bought from furniture stores (fairs). In fact, furniture stores or exhibitions 
are very few in Sudan, and the majority of them are found in Khartoum 
(displaying imported and home made furniture).  
To sell furniture (products) by stores or furniture retailing centres, fairs and 
exhibition is a good idea that leads to improvement of marketing and enhance 
production in general, but it needs advertisements, skilled experienced sale 
people and fleets of tracks to transport products from workshops to retail 
centres. The main disadvantage of stores or retail centres is that they may lead 
to increases of products performed 'displayed' due to middlemen interference, 
so it is important to allocate inputs of timbers to produce the items of furniture 
in such away to improve and maximize revenue and decrease the cost. Also the 
items performed should not be more than the real demand in the market. (ibid). 
 
The demand for furniture in Sudan is growing and expected to grow rapidly 
in the coming decades due to the rapid increase in population and their need for 
constructing houses and new offices and furniture, as a result a large increase in 
household and office furniture is witnessed since the beginning of nineties.  
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To meet the pressing need for furniture, technological changes must be 
introduced in wooden furniture industry. The increase in wooden industry is a 
subject to technology development, income of the population, increase of 
population and institutional changes. The imported furniture should be out of 
local market due to the policy of self-dependence adopted by the government, 
and prohibition of hardwood imports besides directing hard currency to a 
limited list of imports.  
 
Table (1.9) Number of Timber-furniture Producing workshops  
(Macro F-BSSIs) in Northern Sudan and their Distribution by States 
Sectors and Classes 
Sector (states) Large 
workshops 
Medium 
workshops 
Small 
workshops 
Total 
Central sector  41 576 1169 1786 
Darfur sector 4 17 286 307 
Eastern sector  7 79 187 273 
Kordofan sector 3 50 169 222 
Northern sector 2 47 84 133 
Total  57 769 1895 2721 
Source: Abd Elgadir and ElTayib,1994) 
 66
CHAPTER III 
MATERIALS AND METHODS 
3.1. STUDY AREA 
Study area lies between latitudes of 10º N – 16º N, including the states of 
Khartoum, Gezira, Sinnar, White Nile and Blue Nile, with about 170489 square 
kilometres total area constituting 16% of the total area of Sudan. The 
population in this area is 33.5% of the total population of Sudan, and the 
population density is the highest one in Sudan. If compared to other parts of 
Sudan, the communication and transportation systems are well developed in 
addition to education and well established markets, well established markets 
and good contact with national and international institutions, NGOs and other 
mentioned about and many others which are not, make this target area the most 
important region in the Sudan with respect to furniture producing units mainly 
F-BSSIs. 
Furniture producing units (workshops or F-BSSIs) are concentrated in this 
area, it is found that this target area comprises 66% of the total number of F-
BSSIs (workshops) in Sudan. (Abd Elgadir and Eltayi, 1994). 
The consumption of wood raw material by F-BSSIs in the study area 
amounts to 61% of the total wood consumption of Sudan. 
Within the states of this area (target area) it is observed that F-BSSIs are 
concentrated in certain areas, towns and cities along the Blue Nile north to 
Elrussieris dam on both banks as well as the state of Khartoum. The main town 
on which F-BSSIs are concentrated comprises: Omdurman, Medani, Kosti, 
Sinnar and Damazin as well as many other towns scattered all over the target 
area. 
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Table (2.1) Distribution of Depots by Towns  
and (Sampling) Percentage 
State  Village or 
town 
No. of 
Depots 
No. of 
Samples 
(Depots)  
Sampling 
Percentage 
Khartoum Odurman  115 40 35% 
Medani 20 10 
Managil 20 4 
 
Gezira  
  Hassahiesa 15 5 
 
Subtotal   55 19 35% 
Kosti 10 6   
White Nile Rabak 40 13 
 
Subtotal  50 19 38% 
Sinnar 8 3 
Singa 8 4 
 
Sinnar 
Elsuki 5 2 
 
Subtotal  21 9 43% 
Eldamazine  16 8 Blue Nile  
Elrossiris 10 2 
 
Subtotal  26 10 38% 
Grand Total 11 267 97 36.3% 
Source:outher study survey, 2001 
The table above shows the sampling responding percentage for each state and 
the sampling percentage for the total study area (36.3%) 
This target area lies in semi-desert region in north of Khartoum State and the 
region of low rainfall wood-land savanna in south of the Blue Nile State 
(rainfall is ranging from 75mm – 300mm) in the north semi-desert and from 
300mm – 800mm in the low rainfall woodland savanna in the south of the 
target area. Temperature in mid summer in May is 40oC - 25oC and in mid 
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winter in January is low (15oC - 30oC) all over the target area (day and night 
temperature). 
3.2. Methods of Data Collection 
1. Reconnaissance survey over the study area to collect primary 
information about depots and F-BSSIs, their distribution, number, 
location and other necessary information. 
2. The main survey was then conducted using a structural 
questionnaire which was filled by the respondents (depots and F-
BSSIs owners and managers). 
Table (2.1) and (2.2) show the total number of depots and workshops in the 
study area and selected samples. 
3.3. Reconnaissance Survey: 
The main sources for the reconnaissance survey information are FNC, local 
authorities of taxes and local government officers in different five states.  Most 
of the workshops are still in the artesian level and use pit saws to saw large logs 
(in first processing). Many workshops use private circular saws to saw small 
logs. The use of wood composite panels increased very much in F-BSSIs and 
still increasing through time. 
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Table (2.2) Distribution of Workshops (F-BSSIs)  
and Sampling Percentage 
State  Village or 
town 
No. of 
Depots 
No. of 
Samples 
(Depots)  
Sampling 
Percentage 
Khartoum Odurman  184 98 53% 
 
Gezira 
  
 
Medani 
 
36 
 
15 
 
42% 
Kosti 29 12 
Rabak 6 6 
 
White Nile 
Gezira Abba 9 9 
 
61% 
Subtotal  44 26  
Singa 15 6 
Sinnar  16 8 
Elsuki 4 4 
 
 
Sinnar 
Karkoj 4 2 
 
 
54% 
Subtotal   39 20  
Eldamazine  20 12 Blue Nile  
    Elrossiris 5 2 
Subtotal  25 14 
 
60% 
Grand Total 11 328 174 53% 
Source:outher study survey, 2001 
The table shows the sampling response percentage for each state and 
responding percentage for the total area for F- BSSIs.  
From this reconnaissance, researcher  inferred that: 
i. All depots and F-BSSIs (furniture workshops) are found in 
clusters or groups in areas specified for each group in the towns 
and villages of the study area. This grouping facilitated data 
collection.  
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ii. Depots and F-BSSIs that are located in villages are in most 
cases micro F-BSSIs (household-based) not licensed and their 
number is unknown and it is very difficult to know their 
number and collect any information about them because they 
are hidden and use only hand tools and their owners are not 
willing to give information about them.  
iii. There are three types of depots: 1- depots that specialized in 
firewood and charcoal. 2- depots specialized in building poles, 
rafters, lintels and saw logs for furniture making. 3- depots that 
deal with building and construction timber as well as firewood 
and charcoal. And as we are concerned with timber building 
wooden materials and F-BSSIs, we dealt with type (2) and type 
(3) depots. 
iv. Macro F-BSSIs (workshops) are concentrated in large towns 
and cities. 
vi. The macro F-BSSIs or furniture workshops use small private 
sawmills to process small logs, while the large logs are 
processed by pit sawing/overhead sawing. 
3.4. Questionnaire. 
 The main survey for this study is a questionnaire which conducted to find 
out the important Primary and final use of timber amongst respondents (F-
BSSIs and depots manager/owners) (appendix 2). The questionnaire was 
distributed all over the target area seeking for their opinions on a number of 
topics including the following: 
 
1. The important local woods and products that they currently produce. 
2. The products which they prefer to produce 
3. Their choice between production of furniture or architectural units. 
4. Building woods (construction timbers). 
5. The problems that face the indigenous timbers productions. 
 71
 
In this questionnaire, respondents were asked to rank their preferred products 
and to give reasons for their preferences and these reasons were to be ranked in 
a descending sequence according to their importance. 
 
The respondents were also asked to rank their preference of wood species, 
wood products and reasons for preference. This is because wood species when 
used by respondents they are alternatives (i.e. they can replace each other in 
use) and alternatives should be ranked according to their demand or the taste of 
user and dealers and according to their suitability to different activities  or 
products, for the same reason factors and reasons should be ranked according to 
their effect on different activities e.g. if mahogany, teak and Gimbil are ranked 
in this order, this means mahogany is the first preference, if mahogany is not 
available, teak is the second preference, if there is no mahogany or teak, Gimbil 
is the preferred alternative. 
The questionnaire was filled by 271 respondents, 97 out of them were 
depots owners and 174 were F-BSSIs managers or entrepreneurs with sampling 
percentages 100% and sampling response 53%, 36.3% for F-BSSIs and depots 
respectively.  (Tables 2.1 and 2.2). The field works was carried out during the 
period of June – August 2001.  
3.4.5 Selection and distribution of sampling in the target area: 
The selection of the towns and villages was depend on the towns and 
villages that were highly associated with rural areas around them and that 
depends on rural people in different activities (producing and marketing of 
rural products) mainly agricultural and forestry products, furthermore, these 
towns and villages were centers for timber and timber products (producing and 
marketing). These were thirteen towns and villages including capital of the 
states except in Khartoum State where Omdurman was selected.  
These towns and villages contain more than 75% of workshops and 90% of 
depots in the target area. 
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The workshops selected were workshop that deals mainly with local timber 
and their owners/managers were willing to give reliable information. 
The depots selected were depots that work mainly on round wood 
including logs and building woods and their products (depots that deal only 
with charcoal and firewood were excluded). 
As the number of licensed depots (267) and licensed workshops (F-BSSIS) 
(328) in the selected towns and villages seemed to be not so large, so total 
enumeration appears to be the best idea in our study, but we were faced by the 
following: 
1. Some depots and workshop were closed up (not working) so there was 
no way to access them. 
2. The owner/managers of some workshops and depots were not willing 
and reluctant to fill the questionnaire.  
As a result 53% of the workshops and 36.3% of depots were accessed and 
sampled (response percentage) (Table 2.1 and 2.2). 
3.4.6. The Main Limitation of the Study: 
1. Lack of information and records about depots and F-BSSIs and the 
available literature is not enough to form and review a good 
background for the study. 
2. The respondents (F-BSSIs entrepreneur and depots owners) were 
reluctant to be interviewed and were hesitant to give accurate 
information about their enterprises. 
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CHAPTER IV 
RESULTS AND DISCUSSIONS  
4.1. Types of Wood Used/Sold in Depots (Mawrda) 
Wood depots are centers for displaying wood and wood products they are 
called Mawrda and found in all regions of the Sudan mainly in towns and large 
villages. Table(3.1) illustrates types of wood and wood production 
sold/displayed in depots ranked by respondents in the study area according to 
their importance. Table (3.1) shows the depots and the type of wood sold and 
displayed in them.   
From the table 71% of depots deal with Sahab, 51% deal with Sunut, and 
50% deal with Bamboo, however, when these types of wood are ranked 
according to the mostly demanded wood by consumers, Sahab is ranked first by 
48% of depots owners, Eucalyptus ranked second while Sunut is ranked third.  
Blair et al (1982) and Nautyal (1988) stated that the importance of any 
commodity is governed by its availability, its market demand, its price and the 
income of the consumers. 
Within the states Sahab was mentioned as the most important wood species 
in depots in the Blue Nile State (70% of respondents) and White Nile (100% of 
respondents) and Gezira State (36.9% of respondents). Sunut is most important 
species in Sinnar State according 80% of respondents and in Gezira State 
according to 22.5% of respondents (Table (3.2), in addition to Khartoum State 
according to 28% of respondents. 
Eucalyptus is only mentioned by Gezira State depots as the most important 
species as by 40% of respondents. 
Sunut timber is sold in depots in form of small logs and lintels (rafter of 
Sunut is not available in most cases) this is because Sunut large logs are 
devoted for the production of railway sleepers.  
Logs of Mahogany and teak are sold in Khartoum depots mainly in Omdurman; 
Gimbil logs are available at Blue Nile depots (drift timber). These logs are 
dealt with by very small number of depots in the target area (for instance 16.4% 
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of the total depots in the target area deal with Mahogany logs and 15.35% deal 
with Teak and only 4% deal with Gimbil which means that depots concentrate 
mainly on building and construction timber, (Sahab, Eucalyptus, Sunut and 
Taraya) (Table3.1) .  
There is a very few number of timbers that are used for building mainly Sahab, 
Eucalyptus, Sunut and Taraya. Nasroun (1981) confirmed, however, Eltayab et 
al 199, stated that nineteen species are used for building timber as mentioned 
by vary % of respondents. There is a few number of building timber species 
displayed in depots by that people are not familiar with many timber species, 
there is prejudis against local timber and that the information about building 
timbers technology and potential uses is not well disseminated to the wood 
traders and consumers. 
  In Khartoum State, Sahab, Sunut, Eucalyptus and Taraya are sold in 
depots (building timbers), while in the Blue Nile only Sahab and Taraya are 
sold in depots as building wood. In Sinnar, Sunut and Sahab are sold, and in 
Gezira Sahab, Sunut and Eucalyptus are available in depots (Table 3.2). 
As Sunut logs are devoted for the production of railway sleepers, Sunut 
logs for the production of rafters are not available to all depots. 
Thus, the Sunut timber is mainly available in small logs that produce 
mainly lintels, also lintels are produced as by-products, when railway sleepers 
are produced in state sawmills. This means that Sunut timber is sold in depots 
in most cases in form of lintels and small logs. 
All types of wood sold in depots except Sunut and Eucalyptus are produced 
from natural forests, and with correct felling system. this means high pressure 
on environment that entails taking certain measures to balance this harmful 
activity on the environment and to ensure sustainable supply of these species. 
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Table (3.1)Types of Woods Used/Sold in Depots (Mawradas)  
Ranked by Respondents  
 
Ranks % Wood species 
(Local name) 
1st 2nd 3rd 4th 5th 
Total 
Users % 
(dealers) 
Sahab 48 15 4 2 - 71 
Sunut 23 12 11 4 - 51 
Bamboos - 11 17 22 1 51 
Eucalyptus  6 23 11 1 - 42 
Talih 3 9 3 1 - 16 
Mahogany  4 8 2 2 - 16 
Teak 5 4 6 - - 15 
Taraya 9 2 1 - - 11 
Neem - 1 5 3 - 12 
Others - 3 2 2 2 9 
Duroba - - 3 2 - 5 
Gimbil 1 - 2 1 - 4 
Sierraira - - 2 1 - 3 
Kakamot - 1 1 - - 2 
Goghan - 1 - - - 1 
Humied - 1 - - - 1 
Total % 100 93.7 72 41 3  
Missing - 6.3 28 59 97  
Survey results (2001) 
NB:  
- columns show the ranks, while rows show the % of respondents who ranked 
each species, e.g. Sahab is ranked first by 48.45% of the respondents and 
15.46% ranked it second and so on. So the species that has the highest 
percentage in each column is the most important and/or most preffered species 
in the corresponding rank for this column.  
 
- The respondents are pools i.e. all respondents in the study area  
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Table (3.2) Important Types of Wood Used/Sold  
in Depots by State in the Study Area  
 
Important type of wood used/sold in depots% State 
Particulars 
%Within 
the  State   
Mahogany 
% 
Teak 
% 
Gimbil
% 
Sunut
% 
Eucalyptus
% 
Sahab
% 
Taraya 
% 
Talih
% 
 
 
Total 
 
% 
Blue Nile  - - 10 - - 70 20 - 100 
White Nile - - - - - 100  - 100 
Sinnar - - - 80 - 20  - 100 
Gezira - - - 22.5 40 37  - 100 
Khartoum  10.3 12.8 - 28.2 7.7% 18 15.4 7.7 100 
Source: main survey,2001 
Colunms show important wood species, while rows show percentage of 
respodent depot owners who mention them. 
4.1.2. Type of Wood (Timber) Products Sold in Depots 
From table 3. 3, we gather that 62.8% of the depots in the target area sell 
rafter of Sahab and 46.3% sell round rassas of Sahab, while 38.13% sell round 
rassas of Eucalyptus. Rafters of Sunut are sold by 16.48% of depots and lintels 
by 35.03% of the depots in the target area. Talih dukhan is sold by 12.4% of 
depots and tarayia rafters are sold by 10.3% of depots in the target area.  
Table 4.3. illustrates that thirty four percent (34%) of the respondents 
ranked rafters of Sahab as the most important (demanded) wood products in 
depots followed by round rassas of Sahab, round rassas of Eucalyptus and 
lintels (in the fourth rank) then come rafters of Sunut and rafters of trayia and 
Sunut firewood. The importance of these products is governed by the consumer 
demand, market demand and raw material availability besides consumers 
income (Nautiyal, 1988). 
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4.1.3. Preference of Wood Products: 
Table 3.3 shows the timber products as they are preferred by depots owners 
in target area. 34% of depots owners prefer selling Sahab rafters and ranked it 
first of their preference followed by round rassas of Sahab in the second, then 
round rassas of Eucalyptus and lintels, in the and 5th is  Sunut firewood in the 
accompanied by Sunut rafters in the same rank. 
Nearly all depots owners adjust their preference to the market and 
consumers demand as it is inferred from tables (3.3) and (3.4) where the most 
demanded and important products in the market are nearly the same products 
that are preferred by depots owners, with some exceptions that there are some 
products like Taraya rafters which is demanded by consumers but it is not 
preferred by most of depots owners because it is not available and there is no 
access to the area where Taraya grows due to war in Southern Blue Nile. Also 
Sunut rafters and Sunut firewood are not obtainable because large Sunut logs 
that can produce rafters are earmarked to production of sleepers besides that the 
Sunut timber production is limited and Sunut firewood production is not 
enough to satisfy the need of bricks producers and bakery needs. Moreover saw 
logs are preferred by depots owners but are not available.  
Sunut and Eucalyptus products are sold by tenders and bids as they are 
produced from planted forests on sustainable basis according to well 
established working-plans. On the other hand, Sahab, mahogany logs, Taraya 
and many other products from different local species are sold by auctions and 
produced from natural forest, which in most cases, inaccessible to public 
(Nasroun, 1981). Sahab became the most favourite and important building 
wood because it replaces rare species like (dom) and (dalieb) preserved from 
felling by the authorities. Other species replaced by Sahab is Taraya, which is 
not easy obtainable due to war in the area in which it grows in the south of the 
Blue Nile State (Nasroun, 1981).Imported softwood which is used in building 
and construction, do not affect the market demand for Sahab, because Sahab is 
used for local roofing in villages and towns of the target area, while softwood is 
used in urban areas in most cases.  
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Table (3.3)  Timber products used/sold in depots (ranked by % of 
respondents depots owners ccording to importance (demand) 
Ranks  Timber product 
1st 
% 
2nd 
% 
3rd 
% 
4th 
% 
5th 
% 
Total % 
of 
product 
sellers 
Rafters of Sahab 34 20.6 7.2 1 - 62.8 
Round rassas of Sahab 14.4 18.9 11.3 2.1 - 46.7 
Round rassas of 
Eucalyptus 
3.1 14.4 14. 4.1 2.1 38.1 
Lintels  3.1 7.2 9. 15.5 - 35.1 
Bamboos canes - 5.2 12.4 12.4 - 30 
Logs 13.4 - 1 4.1 - 18.6 
Rafters of Sunut  9.3 1 5.2 - 1 16.5 
Talih (dukhan) 2.1 8 2.1 - - 12.4 
Sunut firewood  9.2 - 1.1 1.1 1 12.4 
Rafters of Taraya 8.2 2.1 - - - 10.3 
Rafters of teak 1 3.1 2.1 - - 6.2 
Subagh (dukhan) 1 3.1 2.1 - - 6.2 
Other rassas - 2.1 2.1 - - 4.1 
Boards and beams 1 - 1 - - 2.1 
Eucalyptus firewood  - 1 - - - 1 
Total  100 86.9 71.1 40.2 4  
Missing  - 13.1 28.9 59.8 95.9  
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Table (3.4) Wood products in depots (mawrada) ranked by depots 
owners (according to their preference) 
Ranks % Timber product 
1st 
% 
2nd 
% 
3rd 
% 
4th 
% 
5th 
% 
Total 
% of 
product 
sellers 
Rafters of Sahab 34 20.6 8.24 - - 62.88 
Round rassas of Sahab 14.43 17.52 11.34 1.03 - 44.32 
Round rassas of 
Eucalyptus 
4.12 13.4 11.34 5.15 1.03 35 
Lintels  2.06 8.24 6.18 14.43 1.03 31.95 
Bamboos canes 1.03 4.12 7.21 10.3 - 22.68 
Logs 15.46 - 2.06 3.09 - 20.6 
Rafters of Sunut  8.24 1.03 5.15 - - 14.43 
Sunut firewood 8.24 2.06 2.06 - 1.03 13.4 
Talih 2.06 7.21 2.06 - - 11.34 
Rafters of tarya 7.21 3.09 - - - 10.3 
Boards and beams 1.03 - - - - 10.3 
Rafters of teak 1.03 2.06 2.06 - - 5.15 
Other rassas - 2.06 2.06 - - 4.12 
Eucalyptus firewood - 2.06 - - - 2.06 
Total  98.91 85.56 62.88 34 3.09  
Missing  1.09 14.43 37.1 65.97 96.9  
Source: main survey (result,2001) 
 
4.1.4. Reasons for Wood Products Preference in Depots: 
Respondents ranked their reason for preference of wood products in depots 
as follows: (Fig 3.5): 
ii. Market demand: stated ranked as the first reason for preference of 
wood products by 87.6% of respondents. 
iii. Satisfaction of interest: ranked as the second reason by 34% of the 
respondents. 
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iv. Accessibility and availability of raw material. 
v. Easiness of production.  
vi. It is not costly to produce. 
vii. It is my specialization (and there is no alternative to it). 
viii. Product diverse uses. 
This preference is derived by market demand for wood products in depots 
followed by satisfaction of their interest and challenge, and availability of raw 
material at low cost.  
4.1.5. Sunut Timber and its Products:  
Only 54.6% of depots in the target area deal with Sunut timber. Table 3.6 
shows that 45.20% of respondents in depots preferred Sunut lintels and ranked 
it first in preference while 32% of respondent stated that Sunut rafters are their 
first preference. Referring to table 3.2, we find that Sunut timber is used as 
building material (rafters and lintels) mainly in Sinnar State and Gezira State, 
while in Khartoum it is used mainly as lintels. From table 4.6 we know that the 
preferred Sunut products in the target area are lintels, rafters, firewood, 
angriebs and bambers as ranked by depots owners in the target area. Sunut is 
the preferred timber for construction in Sinnar State as it is shown in table 3.2. 
Also Sunut lintels are used nearly all over the target area. (table 3.6) 
In the area north to Sinnar Dam, the production from Sunut forests is 
concentrated on firewood production according to Sunut-forests working plan 
established by FNC (1997-2006), which gives sustainable yield of Sunut 
firewood and accordingly Sunut firewood become the favourite preferred 
firewood in the target area. 
Sawn Sunut timber is preferred to raw logs as it is stated by 84.9% of 
respondent in depots, while only 15.09% prefer raw Sunut-logs. The reasons 
for preferring sawn Sunut timber are shown in table 3.7 
i. It saves time and effort. 
ii. It makes production easy and cheap. 
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iii. It is produced from large logs which give good quality timber than 
that produced from logs available to the public (small logs). 
Depots do some work of processing of wood like sawing of large logs into 
rafters and lintels and some of them produce local furniture (Angriebs and 
Bambers and Handles of Agricultural Tools) While respondents who prefer raw 
logs gave the following reasons (table 3.8). 
i. It gives them the chance to shape the products as they 
intend    
ii. (aiming at their wish to use their own small sawmills). 
iii. Sunut small logs are available and cheap (small Sunut logs 
are available at the felling site during the felling programme 
because they are under the millable size used in railway sleepers 
so they are sold to the public at low prices). 
iv. They benefit from slabs and sawdust. 
Fig  3.5 
Figure (4.2) Reasons for Products preferences 
in depots ranked by respondent
0
87.62
2.06 6.18
3.09
Market demand Skill and Interest Availability of raw material
Easy to produce Specialization Less cost to produce 
Diverse uses
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Table (3. 6) Preferred Sunut timber products in depots (ranked by 
respondents (depots owners)) 
Ranks Sunut-timber 
product 
1st 2nd 3rd 4th 5th 
Total 
(dealers) %
Lintels  45.26 39.28 1.88 - - 86.36 
Firewood 15 18.8 7.54 - - 41.34 
Rafters 32 1.88 - - - 33.88 
Boards and 
beams 
5.66 5.66 1.88 1.88 - 15.08 
Angriebs (local 
beds) 
- 1.88 3.77 - - 5.65 
Bed units 1.88 - - - - 1.88 
Tables - 1.88 - - - 1.88 
Bambers (local 
stool) 
- - - 1.88 - 1.88 
Chairs - - - - - - 
Total 99.54 69.38 15.07 3.76   
Missing  0.26 30.62 84.93 96.24   
Source: main survey (result,2001) 
 
The logs of size less than sleepers size and rejected logs (crooked logs, 
cracked and damaged logs) are easily obtainable from the production area due 
to the nearness to the Sunut forests, and sold directly to consumers at 
reasonable prices (these logs give timber of less quality and value than that 
produced from large and defectless logs). This low value timber is used in 
producing lintels, angriebs, bambers and other furniture of local use and the 
producers benefit from slabs and sawdust. 
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4.1.6. Production from Large Dimensions-Logs of Sunut Timber 
Large dimension logs are usually dedicated to production of railway 
sleepers. Depots owners have responded to the question that what can be 
produced if those logs become available to depots. Production of Sunut rafter is 
ranked first by 52.80%, lintels are ranked second by 58.4%, while boards, and 
beams are ranked third by 11.3% of respondents. Table (3.9) 
These products are supposed by depots owners to be alternatives to 
production of railway sleepers. According to the forest policy production in 
Sunut forests should be directed to produce railway sleepers and rejected logs 
(small, defect logs, damaged and crached logs) should be available for the 
public to produce lintels, chairs, angariebs and beds. However, timber produced 
from large logs are of better quality (it has defect less i.e. no knots or cracks). 
And therefore products produced from it are more preferred by the consumers.  
Table (3.7) Reasons for preference of sawn Sunut over raw logs in 
depots as ranked by depots (mawrada) owners 
Ranking  
Reason 
1st        % 2nd% 3rd% Total% 
Save time and effort 70.5    23.5 23.5 94 
Makes processing & 
production easy 
26.47 73.5 5.88 55.85 
Best Sunut timber product 2.94 2.94 11.76 17.64 
Total 99.91 89 41.14  
Missing 0.09 11 59.9  
Source: main survey (result,2001) 
 84
Table (3.8) Reasons of preference of raw Sunut timber logs over 
sawnSunut  (ranked by respondents depots owners) 
Ranks % Reason 
1st 2nd 3rd 4th 
Total 
Easy to process (they use their 
own sawing machines) 
100% - - - 100 
Logs are available and cheap - 100% - - 100 
Benefit from slabs and sawdust - - 12.5 - 12.5 
Total  100 100 12.5   
Missing  - - 87.5   
Source: main survey (result,2001) 
4.1.7. Demand for Sunut-Timber Products: 
Sunut-timber products are ranked according to their market demand by 
depots owners as follows (table 3. 11) 56% of respondent ranked lintels as the 
first demanded Sunut timber product, 15% put Sunut rafters as the secondly 
demanded Sunut timber product followed by angriebs in the third rank, then 
bed units and chairs Lintels made from Sunut timber have been known by 
experience as the most market demanded Sunut-timber product actually most 
of lintels displayed in the market are made of Sunut which means that Sunut-
timber lintels are the most preferred lintels in the market to other species 
lintels. Rafters of Sunut as well as other Sunut products are not known well in 
the market centers and consumers need knowledge and information about them 
and their properties. As Sunut timber is devoted for the production of railway 
sleepers, Sunut timber products, mainly rafters are only available in Gezira, 
Sinnar, Blue Nile and Khartoum States, (table 3. 12). Information transfer to 
consumers is very important aspect in order to diversify the uses of Sunut timber, but 
it worth mentioning that diversification in the use of Sunut timber in the Blue Nile, 
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Sinnar and Gezira States (where Sunut timber is produced) is practiced now because 
people know Sunut timber very well and it is available at lower cost. 
Table (3.10)  Preferred products produced from large-dimensions 
Sunut logs in depots as ranked by respondents 
Ranks Product from large Sunut 
logs 1st 2nd 3rd 4th 5th 
Total % 
Rafters 52.8 1.88 - - - 54.7 
Boards and beams 9.4 1.88 11.3 - - 22.6 
Bed units - 1.88 1.88 - - 3.77 
Angriebs - - 1.88 - - 1.88 
Bambers - - 1.88 - - 1.88 
Chairs - - - - 1.88 1.88 
Tables 1.88 - - - - 1.88 
Total 75.4 64.1 18.8 - 1.88  
Missing 24.6 35.9 81.1 100 98.2  
Source: main survey, results 2001 
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Table (3.11)Sunut timber products in the market as ranked by depots 
owners 
Ranks Sunut product 
1st 2nd 3rd 4th 5th 
Total %  
Lintels  56.6 32 - - 3.77 92.4 
Rafters 33.96 15 - - - 49 
Angriebs - - 7.54 1.88 - 9.43 
Bambers - - - 1.88 - 1.88 
Bed units - 3.77 1.88 - - 5.66 
Chairs 3.77 - - - - 3.77 
Boards and beams - 3.77 - 1.88 - 5.66 
Firewood 3.77 - - - - 3.77 
Total 98.1 54.7 9.43 5.66 3.77  
Missing 3.77% 45.3% 90.5% 94.3% 96.8%  
Source: main survey (result,2001) 
4.1.8. Demand for Building Timbers from Depots 
75.25% of depots sell and produce building timber (rafters, rassas, lintels 
etc), while 24.75% produce other timber products e.g. logs of different species, 
firewood, charcoal, subagh and talih for dukhan (some sort of Sudanese sauna 
for women to care for complexion and skin). 
The building timbers are ranked by the depots entrepreneurs according to 
their demand and use by consumers as follows (table 3.11):  
Sahab ranked as the most demanded and used species in building and 
construction (67.1% of respondents), followed by Eucalyptus as the second 
most demanded (32.87% of respondents), then comes Sunut in the third rank 
(19.17% of the respondents), and in the fourth rank comes bamboo canes 
(ranked 4th by 20.5% of repondents). 
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4.1.9. Sunut Timber as a Building Material 
About using Sunut as a building material, table 3.12 shows that 54.6% of 
the respondents produce/sell Sunut timber and products in depots. About 83% 
of Sunut sellers in depots think that Sunut is a good building material and 
22.6% of Sunut dealers think that Sunut is acceptable building material, while 
13.2% do not prefer using Sunut as a building material. 
The main reasons for preference of Sunut timber as a building material 
(table 3.13) are as follows: 
i. It is strong and durable (mentioned by 98%, and ranked as most  
              important reason by 90% of them). 
ii. It tolerates pests and humidity (ranked second by 79%) 
iii. It has nice appearance (ranked thrid 26%) 
Table (3.11) Important building timber in depots (mawrada)  
As ranked by depots owners 
Ranks Building timber 
1st 2nd 3rd 4th 5th 
Total 
Sahab 67.10 19.1 6.8 - - 93.00 
Bamboos canes - 15.06 15.06 20.54 - 50.66 
Eucalyptus 5.47 32.87 10.95 - - 49.29 
Sunut 13.69 9.58 19.17 2.73 - 45.17 
Taraya 8.21 4.1 2.73 - - 15.04 
Others 4.10 4.1 1.36 - 1.36 10.92 
Moski - 4.1 - - - 4.10 
Total 98.57 88.91 56.07 23.27 1.36  
Mising  1.47 11.09 43.93 76.73 98.64  
Source: main survey results,2001 
Cells in the second column referred to frequency of respondents  
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Respondents did not mention profit as a reason for preference of Sunut as a 
building material, and it is a fact that Sunut is strong and durable which makes 
it suitable for building and construction. (Nasroun, 1981). 
Those who do not prefer Sunut as a building material ranked the following 
reasons: (table 3.14) 
i. It is unknown in the market (mainly in markets that are far away 
from production area). 
ii. It is liable to breakage because it is inflexible. 
iii. There is no considerable demand for Sunut as a building material. 
Nasroun (1981), verified that Sunut is suitable for building as it is strong 
and durable, but as it is unknown in the market and information about its 
characteristics are not available, actually, not disseminated to the public and 
users, so the demand for it as a building material is limited. This is on one 
hand, on the other hand, Sunut timber is mainly used for the production of 
railway sleepers and the quantities allocated for production of other products 
(rafters, lintels and local furniture) is limited, this reveals that Sunut large logs 
that are capable of producing good quality building timbers are not available. 
(there is no sustainable supply of Sunut to produce building products like 
rafters, etc), although small size logs, rejected logs, damaged and cracked logs 
are available and used in production of local furniture (like angriebs and 
bambers etc), but there is no availability of large logs of Sunut to produce 
rafters, boards and beams and first class furniture.  
 
What is recommended (if possible) is to allocate part of Sunut timber for 
production of rafters, lintels, boards and beams and first class furniture. This is 
possible because Sunut timber is produced in planted forests controlled by ten-
year working plan (1997-2006), this plan is reviewed from time to time to 
accommodate economical, social and environmental changes that happen all 
the time over. According to this working plan, Sunut timber is produced on a 
sustainable basis to cater for the need of state sawmills that produce railway 
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sleepers, also according to this working plan, the Sunut forests that lied north to 
Sinnar Dam are devoted for the production of firewood. Allocation of part of 
Sunut timber for other products besides railway sleepers is a proposal that 
needs to be adopted in order to help in development and promotion of Sunut 
forests production. 
4.1.10. Furniture Production in Depots  
Only 3.09% of depots in target area produce and sell traditional furniture 
(angriebs, bambers, tables, etc) and use the following timbers: Sunut, Gimbil, 
sidir, higlig, siriera, Eucalyptus and goghan and other species as table 3.15 
reveals. So it is quite obvious that depots concentrate on production and selling 
of building and construction timber. 75.25% of depots in the target area 
produce and sell building and construction timbers. Production of furniture is 
the responsibility of workshops. 
There is no trace of any kind of attempt to improve depots as: 
- Wood/wood products are displayed in heaps on unleveled ground of 
bad drainage. No shades are used and wood/wood products are 
subject to direct sun heat and rain.  
- Bad storage and handling facilities beside that there is not any 
document report in FNC archive that proves any attempt or 
programme that have been conducted to improve wood depots in 
Sudan. 
From the survey of depots in target area we inferred that: 
Depots are quite neglected by authorities and FNC, these depots can be 
developed into good centres for woods and wood products resale centers if 
certain managerial, technical and financial remedies are introduced. 
Wood depots (Mawrada) are not wood dumping places, they are wood 
resaling centres that play an important role in the livelihood of the people in the 
study area, and the need for their service increases as time passés hence, their 
development, innovation and modernization are obligations  
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Depots can be developed to centers for all types of wood (raw material or 
processed wood) like the following: 
i. Timber and timber products for building and construction. 
ii. Timber and lumber for furniture, decoration and other fine work of 
timber. 
iii. Imported timber (soft timber). 
iv. Wood composites (wood based panels) like particle board, 
plywood, veneer, fibre board. 
v. Wood for other products. 
It is the time to develop woods depots so as to meet the pressing needs of 
consumers on one hand, and to begin an economical development revolution in 
forestry production and investment on the other hand. 
The authorities and FNC must play their responsible duty in this context 
and their efforts should be coupled by national and international institutions 
and NGOs support. 
 
Table (3. 12) Perception of respondents for using Sunut timber as a 
building material (in depots (mawrada)) 
  Particulars Number % 
 Sunut is good building timber 44 83.01 
Sunut is acceptable building timber 2 3.77 
Sunut is not  prefer as building timber 7 13.20 
Total Sunut dealers 53 100 
Source: main survey results,2001 
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Table (3.13) Reasons for preference of Sunut as a building material 
in depots (ranked by depots owners) 
Ranks 
Reason 
1st 2nd 3rd 
Total 
 Strong and durable 90.56% 3.77% 3.77% 98.10% 
tolerates pests and humidity  5.66% 79.24% - 84.90% 
Has nice appearance 1.88% 11.3% 26.40% 39.58% 
It is Available - 5.66% 5.66% 11.32% 
Total 98.10% 100% 35.83%  
Missing 1.90% - 64.17% 
Source: main survey results,2001 
 
Table (3.14) Reasons for not considering Sunut as a good building 
material ranked by respondents in depots 
Ranks 
  Reason 
1st 2nd 3rd 
Total % 
liable to breakage (it is inflexible) 37.50% 37.50% 12.50% 87.10% 
Uunknown in the market  50.00% 25.00% - 75.00% 
No  market demand  12.50% 12.50% 25.00% 50.00% 
Total 100% 75.00% 12.50%  
Source: main survey results,2001 
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Table (3.15) Important types of wood (wood species) used in 
production of local furniture in depots ranked by depots owners 
Ranks 
Types of wood 
1st 2nd 3rd 4th 
Total 
Sunut 66.66% - - - 66.66% 
Gimbil 33.3% 33.3% - - 66.66% 
Sidir - - 33.3% 33.3% 66.66% 
Goghan - 33.3% 33.3% - 66.66% 
Higlig - - - 33.3% 33.3% 
Eucalyptus - 33.3% - - 33.3% 
Total 99.99 99.99 66.6% 66.66%  
Missing  0.01 0.01 33.34 33.34  
Source: main survey results,2001 
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4.2. Wood Processing Workshops F-BSSIs 
4.2.1. Types of Wood Used in Workshops (F-BSSIs) 
wood processing  workshops are forests – based small scale industaries (F- 
BSSIs) that use wood timber as a raw material to produce items takes capboard. 
Tables, chairs, bed…etcto meet the need of local people these important forests 
products.  
From table 4.1, we inferred that 74.58% of respondents (about 130) use 
mahogany as the mostly preferred and used timber in workshops followed by 
moski 63.64% about (111), and teak in the third rank used by 57.96% of the 
workshops in the target area, duruba used by 50% of workshops respondents 
and Gimbil used by 36.8% of workshops respondents and 20% of workshops 
use different species (sidir, higlig, mango). 
 
Table (4.1) gives a list of wood types used by workshops. As demonstrated 
in this table, mahogany is the mostly used timber (as ranked by 47.70% of 
respondents to be the first most important timber used in workshops), followed 
by teak in the second rank (ranked second by 37.30% of respondents), then 
duroba in the third rank (31% of respondents) and moski in the fourth rank 
(18.96% of respondents). 
By states as it is shown in table 4.2, Sunut is the first preference in 
workshops in Sinnar State Gimbil is the preferred timber followed by goghan, 
Sunut and kakmot, in Blue Nile while in the White Nile teak is the mostly 
preferred timber followed by neem, mahogany and moski. 
In Gezira State, Gimbil is the preferred timber to use in workshops 
followed by Sunut and moski in second rank and duroba and mahogany in third 
rank. In Khartoum State, mahogany is the first preference to use in workshops 
followed by moski, and teak in second and third ranks respectively. 
The preference of these species is governed by availability, appearance, 
durability and permeability to absorb varnish and glue on one hand (Nasroun, 
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1975) and market demand and forest policies and regulations on the other hand 
(Roger de Blair et al, 1982 and J. C. Nautyal, 1988). 
Table (4 .1)Mostly used types of timbers in workshops ranked by 
workshops entrepreneurs according to importance 
Ranks  
Wood 
1st 2nd 3rd 4th 5th 6th 7th 
Total 
users 
% 
Mahogany 47.7% 20% 4.02% 1.72% 0.57% 0.57% - 74.58% 
Moski 10.9% 3.44% 12% 18.96% 14.9% 2.87% 0.57% 63.64% 
Teak 10.9% 37.3% 5.17% 4.02% 0.57% - - 57.96% 
Duroba 1.72% 9.77% 31% 7.47% 0.57% - - 50.53% 
Gimbil 5.7% 3.44% 16% 10.3% 1.14% - - 36.58% 
Sunut 15.5% 2.29% - 2.29% 4.59% 3.44% 1.14% 29.25% 
Neem 5.17% 6.32% 1.14% 2.29% 2.29% 2.87% 1.72% 21.80% 
Others (sidir, 
higlig, mango) - 5.17% 3.44% 2.29% 2.87% 3.44% 3.44% 20.65% 
Goghan 1.14% - 1.72% 8% 1.72% 1.14% 0.57% 14.29% 
Sirriera - 2.29% 1.72% 2.29% 2.29% 0.57% - 9.16% 
Kakamot 1.14% 1.72% 1.14% 1.14% 1.72% - 0.57% 7.43% 
Humied - - 1.72% 1.14% 1.14% 1.14% 0.57% 5.71% 
Eucalyptus - 1.14% 1.14% - 0.57% - 0.57% 3.42% 
Total 99.87 92.88% 80.21% 61.91% 34.94% 16.09% 9.15%  
Missing 0.13 7.12% 19.79% 37.09% 65.06% 83.96% 90.85%  
Source: Main survey , results2001 
 
Forests Research Center in Khartoum issued many studies e.g.  
- The structural utilization of timber and timber products in Sudan 
(Nasroun,  1974);  
- Home grown timber properties that are required for engineering 
purposes (proceedings of the symposium on use of home grown 
wood in buidling) (Nasroun, (1979);  
- The microscopical differenciation for sum Sudanese trees (Nasroun,  
(1987); Sudanese Acacia species (Elamin, 973).  
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- Composition of Albizia species timbers that grow in Northern Sudan  
These studies give information about indigenous timbers’ physical and 
chemical characteristics as well as their possible uses, a lot of wood species are 
known to consumers, but information about their proposed uses, physical and 
chemical characteristics, availability and amenability to processing and 
equipment used in processing need to be transferred to them (consumers) and 
to the furniture and architectural works producers besides timber traders. 
4.2.2. Wood Products in Workshops (F-BSSIs) 
The most important product in workshops in target area is cupboards ranked 
first by 67.24% of respondents, followed by bed units (66.66% of respondents), 
in the third rank come chairs (ranked by 67.8% of respondents in the third 
rank), then tables fourthly 68.96% of respondents and architectural works in the 
fifth rank ranked by 45.40% of the respondents (table 4.2). Table 4.3 shows 
that 94.22% of the workshops produce tables and 94.8% produce bed units and 
89.08% of workshops produce chairs, while 79.29% of workshops produce 
cupboards which means that bed units are the mostly produced products 
followed by tables although that cupboards are the mostly preferred they are 
only produced by 79.29% of the workshops. These products gain their 
importance according market demand, consumers demand and profitability 
(Roger et al & Nautyial, 1988). 
Sometimes producers prefer producing a certain product even if it is not 
profitable because it is market demanded or they want to disclose their skill or 
the product itself is easy to produce and its raw materials are available at low 
cost. In table 4.4, the preference of products by workshops entrepreneurs are as 
follows: 
1. Cupboards in the first rank (58.60% of respondents). 
2. Bed units in the second rank (60.34% of respondents). 
3. Chairs in the third rank (63.20% of respondents). 
4. Tables in the fourth rank (60.34% of respondents). 
5. Architectural works (38.08% of respondents). 
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This result coincides with that of table (4.3), which means that the 
preferred products by workshops entrepreneurs are the same products that are 
ranked important and market demanded in the workshops. 
The reasons for products preference are demonstrated in table 4.2.5 and 
ranked as follows: 
i. Market demand (ranked first by 68.39% of respondents). 
ii. Satisfaction of skill and interest (ranked second by 33.9%). 
iii. It is easy to produce. 
iv. It is producer 's specialization (He is  skilled in production 
of these products and gained considerable experience in its 
marketing and distribution). 
i. It is not costly to produce. 
ii. Its raw material is available and cheap. 
iii. It has diverse uses. 
 
Table (4.2) Frequency of respondent stating important wood as  
Most important types of wood used in workshops by state (ranked 
by respondents) 
   State  Wood type 
% within  
 the state  
Mahoghany 
 
Teak 
           
Duruoba Gimbil Goghan Sunut Kakamot Neem Moski  Total 
 %
  Blue Nile  13.30% - 6.70 40.00 13.30  13.30 - - 100 
 White Nile 22.20% 29.60 - - - - - 29.60 18.50 100 
  Sinnar - - - - - 95.00 - 5.00 - 100 
  Gezira  13.60 6.70 13.30 26.70 - 20.00 - - 20.00 100 
  Khartoum 75.30 10.30 - - - 3.10 - - 11.30 100 
Source: main survey, results  2 001 
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Table (4.3) Mostly produced products in workshops ranked by 
respondents according to their importance (demand) 
Ranks Product 
1st 2nd 3rd 4th 5th 
Total % of 
producers 
Bed units 19.50% 66.66% 7.47% 1.72% - 94.35% 
Tables 4.59% 9.19% 9.19% 68.96% 2.29% 94.22% 
Chairs 4.02% 12.06% 67.8% 4.02% 1.14% 89.04% 
Cupboards 67.24% 5.74% 2.87% 3.44% - 79.29% 
Architectural works 1.72% 1.14% 0.57% 1.14% 45.4% 49.97% 
Angriebs 0.57% 2.29% 3.44% 1.14% 0.57% 8.01% 
Lintels 1.14% 1.72% 0.57% 1.14% - 4.57% 
Bambers - 0.57% 0.57% 2.29% - 3.43% 
Boards and beams 1.14% - - - - 1.14% 
Rafters of Sunut - - 0.57% - - 0.57% 
Total % 99.92 99.37% 93.05% 83.85% 49.40%  
Missing 0.08 0.63% 6.95% 16.15% 50.60%  
Source: main survey, results  2001 
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Table (4. 4) Mostly preferred products in workshops (ranked by 
respondents according to preference ) 
Ranks Product 
1st 2nd 3rd 4th 5th 6th 
Total 
producers 
% 
Bed units 19.54 60.34 13.2 1.14 - - 94.22 
Tables 5.17 10.34 8.04 60.34 9.19 - 93.08 
Chairs 3.44 8.6 63.2 10.9 0.57 - 86.71 
Cupboards 58.6 13.79 0.57 4.02 1.14 - 78.12 
Architectural works 7.47 0.57 0.57 1.72 39.08 - 49.41 
Angriebs 0.57 2.29 2.29 - 0.57 - 5.72 
Lintels 1.72 1.14 - 0.57 - 0.57 4.00 
Bambers - 0.57 1.14 1.7 - - 3.43 
Boards and beams 1.14 - - - - - 1.14 
Rafter of Sunut - 0.57 - - - - 0.57 
Total 97.65 98.21 94.01 80.41 50.55 0.57  
Missing 2.43 1.79 10.99 19.59 49.45 99.43  
Source: main survey, results  2001 
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Table (4.5) Reasons for preference of timber products  
(ranked by respondents) in workshops 
Ranks % Reason of preference 
1st 2nd 3rd 4th 5th 
Total % of 
reasons 
believers 
Market demand 68.39 10.9 4.59 - - 83.88 
Satisfy  interest & skill 12.06 33.9 7.47 2.29 - 55.72 
Easy to produce 12.64 20.68 0.57 - - 33.89 
It is producer's specialization 5.17 5.17 4.02 4.59 0.57 19.52 
Less cost to produce 0.57 5.17 6.32 - - 12.06 
Raw material is available and cheap 1.14 4.02 5.74 0.59 - 11.49 
It has diverse uses - - - 0.57 - 0.57 
Total 99.97 79.84 28.71 8.04 0.57  
Missing 0.03 20.16 71.29 91.96 99.43  
Source: main survey, results  2001 
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Table (4. 6) Mostly preferred Sunut timber products to be produced in 
workshops (ranked by respondents "Sunut users" according to 
preference) 
Ranks % 
Product of Sunut 
1st      2nd 3rd 4th 5th 
Total 
producers 
% 
Bed units 72.20 18.5 1.85 - - 92.55 
Tables 7.40 25.9 22.2 7.4 - 62.90 
Angriebs 7.40 18.5 11.1 1.85 1.85 40.70 
Lintels 7.40 5.55 14.8 9.25 3.7 40.70 
Chairs 3.70 20.37 12.96 - - 37.03 
Bambers - 7.4 7.4 7.4 - 22.2 
Boards and beams 1.85 1.85 - 1.85 - 5.55 
Rafter - 1.85 - 1.85 - 3.70 
Firewood - - 1.85 - - 1.85 
Total 99.95 99.92 72.16 29.6 5.55  
Missing 0.05 0.08 27.84 70.40 94.45  
Source: main survey results,2001 
Table (4.7) Respondents who prefer sawn Sunut timber versus Sunut raw 
logs in workshops 
Particulars No. % from Sunut users % from total No. of respondents
Sunut users 54 100 31.0 
Preferring sawn Sunut 39 72.2 22.4 
Preferring Sunut logs 15 27.77 8.6 
Irelevant non Sunut users 120 - 68.96 
Total No. of workshops 174 - 100 
Source: main survey results,2001 
 101
Most of workshops (F-BSSIs) have no resale or display outlet and work on 
orders of consumers, i.e. only when consumer order certain product or 
products, and this is quite clear when architectural works (door, windows, 
decoration etc) are produced they are produced only when they are ordered by 
final users. Abdelgadir and Mohammed (1994) stated that to sell furniture in 
retailing centers, fairs and exhibitions is the best way to sell them only it needs 
(advertisement, skilled labour, warehouses, good communication and 
transportation means). It worth mentioning that doors, windows made of wood 
are not preferred in the states of Blue Nile, Sinnar and while Nile, because of 
high humidity and termite hazards on one hand, and the high cost of production 
on the other hand, (mainly when the first class local timbers are used.) 
4.2.3 Sunut Timber and Sunut Timber Products in Workshops (F-BSSIs) 
Table 4.6 shows Sunut timber products as they were ranked by respondents in 
workshops F-BSSIs. Bed units ranked first preferred products of Sunut, tables 
comes in the second rankes, the third rank were lintels preferences by 
72.20%,25.90% and 14.80 respectively,while Angribe, Bambers and other 
Sunut products come in the tail of the list.  
 
Sunut timber is widely used in the areas near to the forests of Sunut, mainly 
in Blue Nile, Sinnar and Gezira States (table 4.2). In the states of Khartoum and 
White Nile, Sunut timber is not easily obtainable, so Sunut timber products are 
brought from Sinnar and Blue Nile states to Khartoum where there is a ready 
market for them. Sunut timber is frequently used in Khartoum and White Nile 
for production of furniture, because other timbers are found in abundance and 
they are first class timber usually better than Sunut timber besides that they are 
well known to producers and consumers Sunut timber is not used for the 
production of cupboards (no workshops produce cupboards of Sunut timber), 
only 31.03% of the workshops in target area use Sunut timber (table 4.7) the 
majority of them are in the states of Blue Nile, Sinnar and Gezira where the 
Sunut grows in the forests along the Blue Nile banks 72% of Sunut users prefer 
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ready processed sawn Sunut timber (lumber) and 27.8% of Sunut users prefer 
raw Sunut logs to sawn Sunut (table 4.7). 
The sawn (processed) Sunut timber is preferred by 72.2% of Sunut using 
workshops (31% of total number of workshops because of the following 
reasons (ranked by respondents): 
i. It saves time and effort (ranked first by 53.80% of respondents). 
ii. It makes production easy and costless (ranked second by 33.30% of 
respondents). 
iii. The best type of Sunut timber because it is produced from large 
defectless logs.  
It is the best type of Sunut as it is produced from large logs in state sawmills. 
(Large logs are free from defects like knots and fissures) the raw Sunut logs for 
private use are bought from FNC auctions at the season of felling, rejected logs 
(damaged, crooked) and small dimensions logs that give timber of less quality 
than that produced in state sawmills (table 4.8). 
Table 4.9 illustrates the reasons behind the reasons of Sunut timbers prefer 
by users.  
i. Logs are available and cheap. 
ii. Producer can shape it as he like using his private sawmill, they 
thought that Sunut timber can be stored better in form of logs and they 
can process it at the time they want. 
iii. Benefit from slabs and sawdust. 
Of course, raw logs are cheaper, but they give timber of less quality than 
that produced in state sawmills from usually larger logs free from defects and 
fissures. 
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Table (4. 8) Reasons for preferring sawn Sunut timber over raw Sunut logs 
(ranked by Sunut users respondents) in workshops 
Ranks % Reason 
1st 2nd 3rd 4th 
% out of 
Total  
Saves time and effort 53.80 35.89 - - 89.69 
Makes production easy and 
costless 
38.46 33.3 7.69 2.56 82.01 
Best sawn Sunut timber 
(bcause it is produce from 
large logs) 
5.12 5.12 - - 10.24 
Total 97.34 74.31 7.69 2.56  
Missing 2.62 25.69 92.31 97.44  
Source: main survey results,2001 
 
Table (4.9) Reasons for preference of Sunut logs versus sawn Sunut timber 
(ranked by respondents preferring raw logs of Sunut) in workshops 
Ranks % Reason 
1st 2nd 3rd 4th 
% out of 
respondents 
preferring 
raw logs 
It is available and cheap 26.66 53.3 - - 79.96 
Producers can shape it as he  wish 40.00 20 6.66 - 66.66 
I benefit from slobs (sawdust) 33.30 13.3 20 - 66.60 
% from total 99.06 86.60 26.66 -  
Missing 0.06 13.40 73.34 -  
Source: main survey results,2001 
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The raw Sunut logs are suitable for production of local furniture (angriebs, 
bambers and boxes) while processed Sunut timber can be used for other 
products like bed units. And as sawn Sunut is not available because large logs 
are allocated for the production of railway sleepers many Sunut users recourse 
to raw logs as an alternative. 
Most of Sunut logs users are located in states of Sinnar, Blue Nile and 
Gezira where Sunut timber is produced in forests along the Blue Nile River and 
sawn Sunut final  users are  in Khartoum State and Omdurman in most cases. 
The choice between raw Sunut logs and sawn processed Sunut timber depend 
on the type of wood product i.e. local or first class furniture; this is on one 
hand, transportation of raw logs is very expensive and the logs themselves are 
small sized, crooked, damaged, and rejected logs (by state sawmills) that 
produce timber of less quality than logs allocated for state sawmills to produce 
railway sleepers and other Sunut  timber products  on orders. 
As large logs are allocated for production of railway sleepers and because 
we are searching for other products to be produced from these large logs in 
order to diversify production and increase profitability from large Sunut logs. 
Sunut timber producers were asked about their proposed products to products 
large dimentions logs that  are located from railway sleepers, (table 4. 10). The 
proposed production from large Sunut logs are as follows: 
Rafters ranked as first preference by 61.1% of Sunut users (about 33% of 
respondents), Lintels (ranked second by 37% of respondents using Sunut),In 
the third rank comes bed units (18.5% of respondents), In the bottom of  the list 
are Boards and beams, Chair, Angriebs and  Bambers respectively. 
These products can be produced as alternatives to railway sleepers or they 
can be produced besides railway sleepers (as circumstances permit) because 
they are preferred and demanded by consumers i.e. their distribution and 
marketing are easy. (Table 4.10) shows that these products are market 
demanded. Sunut timber products are ranked according to their preference and 
demand in markets by workshops entrepreneurs in target area as follows: 
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(Table 4.11): Bed units (ranked first by 42.59% of Sunut users,Lintels in the 
second rank (by 24% of Sunut users in workshops),Bambers.,Angriebs, Chairs, 
Boards and beams. Boards and beams are not preferred in the market according 
to the opinions of workshops owners/managers possibly because consumers are 
not familiar with Sunut to be used to produce furniture and architectural works. 
Hence, familiarity (or knowledge in general) is very important to consumers 
and information about different timber species should be transferred to 
consumers and producers of different wood or timber products e.g. lintels, 
angriebs and bambers are known to be the best products that are produced from 
Sunut timber and consumers are familiar with them, while beds, chairs and 
tables made of Sunut are not well known. On the other hand, as large Sunut 
logs are allocated to production of railway sleepers and not available for 
workshops, so the production of rafters, boards and beams, that need large logs 
of Sunut, is limited as a result they are not well known, so transfer of 
knowledge and information about different timber species and their possible 
uses is the base (or backbone) of development of forests production and forests 
investment (FAO, 1978). 
Table (4.10) Preferred products from large dimension logs (ranked 
by  Snut users) in workshops 
Ranks % Sunut products 
from large logs 1st 2nd 3rd 4th 5th 6th 
Total  % of 
producers 
Lintels 5.55 37 22.22 5.55 1.85 - 72.17 
Rafters 61.1 1.85 - 3.7 - - 66.64 
Bed units 16.66 11.11 18.5 3.7 1.85 - 51.82 
Boards & beams 3.7 20.37 5.55 - - - 29.62 
Chairs 1.85 9.25 5.55 5.55 1.85 - 24.05 
Angriebs 5.5 3.7 7.4 3.7 1.85 - 22.20 
Tables 3.7 5.55 3.7 7.4 1.85 - 22.22 
Bambers - 3.7 1.85 - 1.85 1.85 9.25 
Total 98.11 92.59 64.8 29.61 11.11 1.85  
Missing   1.89 7.47 35.23 70.40 88.90 98.15  
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4.2.4. Building Timbers in Workshops (in Target Area): 
About 165 of respondents (94.83%) are non building timber producers, 
while Only 9 respondents (5.17%) of workshops in target area produce building 
timber products. Timber species used in workshops for the production of 
building timber products are shown in table 4.12 ranked according to 
preference as follows: (i) Sunut (ii) moski     (iii) Sahab. There are only 
three species used to produce timber building products (in workshops). 
 
This ranking is quite different to the ranking of depots for building timber 
species. This is because workshops look mainly to the decorative appearance of 
timber species. So Sahab, which is ranked as the first building timber by depots 
and building timber traders, is ranked third after Sunut and moski by 
workshops although it is a well known species for building and preferred 
almost by all the people in target area (villagers and country/provincial people). 
The workshops producing building timber products gave the following 
reasons for preference of Sunut timber as a building material (table 4.13): 
i. Sunut timber is strong and durable. 
ii. Sunut tolerates humidity and pests attack. 
iii. It has beautiful decorative appearance. 
The scientific researches done in Forests Research Centre at Khartoum, 
confirm these reasons (Nasroun, 1981). The illusion that Sunut timber is 
inflexible and liable to breakage is scientifically false (means that the 
information about Sunut timber are limited). 
Workshops as F-BSSIs are mainly concerned with furniture production, 
distribution and marketing, and they are not responsible of building timber 
production. 
Sahab is  timbers that is only used in building constructions and is not 
preferred for furniture and decoration that because it have no beautiful 
decorative appearance.this is why Sahab is not preferred in workshops that 
produce furniture, architectural works and decoration. 
 
 107
Table (4.11) Sunut timber products ranked according to their 
demand in the market (by workshops owners) 
Ranks according to demand in market Sunut timber 
product 
1st 2nd 3rd 4th 5th 
% out of 
Sunut 
products 
producers 
Bed units 42.59 11.1% 9.25 - - 62.94 
Lintels  27.7 24 3.7 3.7 - 59.10 
Rafters 18.5 5.55 5.55 3.7 - 33.3 
Angriebs 5.55 18.5 3.7 5.55 - 33.3 
Tables 1.85 25.79 5.55 - - 33.19 
Chairs 3.7 3.7 3.7 - - 11.10 
Boards and beams - - - - 1.85 1.85 
Total 99.89 88.64 31.45 12.95 1.85  
Missing 0.11 11.36 57.41 68.55 98.15  
Source: main survey results, 2001 
 
4.2.5. Production of Traditional Furniture (Angriebs, Bambers and Local 
Tables) 
About 77 of workshops producers  (44.25%) produce local or traditional  
furniture, when 97 of respondent (55.75), are non producers of traditional 
furnitures that means the workshops are not concerned much by local furniture 
production. 
Timber species used in production of local furniture are ranked according 
to preference and importance in workshops as shown in table 4.14 as Sunut 
ranked first by 35.06% of respondents followed by . Mahogany 16.7% then, 
Neem, Mango, Duroba, Goghan, and Sidir. 
It is quite obvious that the use of timber in production of traditional furniture is 
governed by availability and familiarity with timber species in the area as well 
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as it is governed by consumers demand (table 4.2), which shows the mostly 
used timber in workshops by states justify this e.g. Sunut is used mostly in the 
area where it is produced i.e. Blue Nile, Sinnar, Gezira and Khartoum States (as 
there is a ready market). Khartoum and Gezira States bring Mahogany from 
Southern Sudan and Darfur, while White Nile brings it through the Nile from 
Southern Sudan and Blue Nile avail Gimbil, and other species through the Blue 
Nile as drift woods. 
 
Table (4.12) Mostly timbers used in workshops for the production 
of building products (ranked by respondents according to 
importance) 
Ranks % Bulding timber  
1st  2nd  
Total  
Sunut  66.66 11.11 77.77 
Moski  33.35 - 33.35 
Sahab  - 22.20 22.20 
Eucalyptus  - 11.11 11.11 
Total  99.99 44.42  
Missing  0.01 55.58  
  Source: main survey results, 2001 
 
Table (4.13) Reasons for preference of Sunut timber as a building 
material ranked by respondents in workshops 
Ranks% Reasons  
1st  2nd  3rd  
Total  
Strong and durabl 77.77 11.11 11.11 99.99 
Tolerates pests and humidity 11.11 44.40 - 55.51 
Nice appearance - 11.11 22.22 33.33 
Total  88.88 66.62 33.33  
Missing  11.12 33.38 66.67  
  Source: main survey results, 2001 
 
4.2.6 Perception of Using Sunut Timber in Furniture 
As it is shown in table 4.15 only 29.31% of the workshops in target area 
use Sunut timber to produce furniture, 81.48% of Sunut users prefer Sunut 
timber and said that it is a good timber to use in furniture production while 
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12.96% of Sunut timber users stated that Sunut is acceptable but not preferred 
timber for furniture production. 
In table 4.15 the Sunut timber users ranked their reasons for preference of 
Sunut as furniture timber: It is strong and durable. It has beautiful appearance. 
And It is available (easy to obtain). And Respondents who don’t prefer Sunut 
as a furniture timber gave the following reasons: (table 4.16): 
i. It is very heavy to move when processed into furniture  (they    
                     prefer light timber). 
ii. It is not available (It is not easy to obtain on order). 
iii. It is harmful to machinery (it is very strong). 
iv. It is unknown in the market. 
v. They are not familiar with Sunut as a furniture timber. 
Sunut timber is planted in forests along the Blue Nile River (plantation 
forests), production and distribution in these forests is controlled by ten-year 
working plan, the forest policy allocates Sunut timber for the production of 
railway sleepers in forests south to Sinnar Dam and in the forests north to 
Sinnar Dam Sunut is allocated for production of firewood and charcoal. The 
only available Sunut timber is in the form of small logs of non millable size, 
and (damaged, crooked and fissured, and rejected logs,) Only in few cases 
(exceptions) large logs of Sunut are available for production of timber products 
other than railway sleepers (like rafters and furniture). This is why good Sunut 
timber (produced from large logs) is not available in most cases to workshops 
to produce furniture, architectural and decoration works. 
 
4.2.7. Sudan Local Indigenous Timber Suitability to Furniture   
The main problems that face indigenous timber production are ranked by 
respondents (workshops) as follows (Table 4.18): 
i. The production of timber in large (unprocessed) logs that cause  
         problems in transportation and processing in (F-BSSIs) workshops   
         (ranked first by 65.5% of respondents). 
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ii. Humidity (ranked second). 
iii. Timber is produced from natural forests. 
Some tree species are harmful to machinery and tools. Nearly all Sudanese 
important indigenous timber species are produced from natural forest the 
exceptions are: 
1. Sunut timber from blue Nile River forests in the states of: blue Nile, 
Sinnar and Gezira. 
2. Eucalyptus timber in Gezira irrigated schemes. 
3. Cuppressus (softwood) in Jebbel Marra and Kateri in southern Sudan.   
 
The logs of mahogany, durouba, teak, Gimbil, goghan and other species are 
transported from Southern Sudan, South of Blue Nile, Southern Kordofan and 
Southern Darfur to the markets of Omdurman, Medani, Kosti, Singa, Elobied 
and Nyala. These logs while transported, stored and handled are treated very 
badly literally they are exposed to humidity, rain, insects and fungal attack, 
actually they are liable to damage when they are loaded/unloaded. 
 
Sawing of logs (processing) into lumber, beams, and boards makes their 
handling, transportation and further processing into timber products very easy, 
and lessen the hazard of damage during transportation besides lessening the 
loss of timber while resawing and processing in workshops. 
 
By seasoning of timber, preservation (using chemicals) and good storage, 
we avoid the hazard of humidity, fungal attack and insects attack (Nasroun, 
1981). 
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Table (4.14) Mostly species used in production of traditional  
furniture in workshops (ranked by respondents according to 
importance in workshops) 
Ranks % Timber 
1st 2nd 3rd 4th 
Total % of 
users 
Sunut 35.06 5.19 6.49 15.58 62.32 
Mahogany 23.37 16.88 5.19 - 45.44 
Moski 9.09 7.79 5.19 5.19 27.26 
Neem 7.79 15.48 2.59 - 25.86 
Gimbil 7.79 5.19 5.19 1.29 19.46 
Mango - 6.49 9.09 3.89 19.48 
Teak 5.19 5.19 6.49 - 16.87 
Duruba 1.29 6.49 6.49 1.29 15.56 
Goghan 3.89 3.89 2.59 1.29 11.66 
Sidir 1.29 3.89 3.89 1.29 10.36 
Kakamot - 3.89 5.19 - 9.08 
Humied  2.59 - 2.59 2.59 7.77 
Eucalyptus 2.59 1.29 1.29 1.29 6.46 
Higlig - 2.59 - - 2.59 
Sirriera - 1.29 - - 1.29 
Total 99.94 85.54 62.27 33.79  
Missing 0.06 14.46 37.73 66.30  
Source: Main survey results, 2001  
NB: Local furniture includes: angriebs (local beds), bambers (local stools or 
chairs), tables and boxes. 
The total number of local furniture producers in workshops is 77 constitute 
44.25% of the total workshops respondents (174) 
 
Well established working plans for both planted and natural forest are 
needed to ensure afforestation, reforestation of forests besides sustainability of 
timber production and supply (Jackson, 1960; Bayoumi, 1983). Modernization 
of tools and machines used in trees felling, extraction of logs, loading and 
unloading of logs is essential.  Also introduction of modern carpentry tools and 
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machines is recommended to develop and innovate production in forestry 
sector and F-BSSIs. 
4.2.8. Gluability of Sudan Indigenous Timbers 
Table 4.19 demonstrates that nearly all respondents stated that Sudanese 
timbers are gluable if they are well-dried or seasoned i.e. dryness or seasoning 
is a very important precondition to attain gluability in local Sudanese 
(indigenous) timbers 98.27% of respondents said this important fact which is 
justified by experience. Abdelhafiz, (1999) mentioned that air drying or 
seasoning before gluing is highly recommended and without drying no 
glueablitiy will be attained concluding that gluability is highly affected by the 
type of glue used, wood species, dryness and permeability of the wood species 
(Choong et al, 1991 and Yin et al, 1982). 
Table 4.2.20 shows that the best glue type preferred in workshops (F-
BSSIs) is (Sadoline) ranked first by 67.24% of respondents, 28.73% of 
respondents prefer the locally produced glues in general (including Sadoline 
glue), and only 2.87% prefer imported glues (possibly because they deal with 
soft wood and wood composite panels in most of their business). This result of 
preference of Sadoline glue is supported by Abdelhafiz research (1999). 
Sadoline white glue is the commercial water soluble polyvinyl adhesive 
with polymer content 50% and 12% acetate group, manufactured by Nile 
Company for Chemical Products. Other locally produced glues (adhesives) 
include: 
i. Commercial Dunlop Universal adhesive (S758) neoprene, 
phenolic resin with 50% fillers produced by Arab Group for 
Chemical Products Corporation Limited. 
ii. Albuga’a Animal Glue (bone glue from gelatin 0.9% water 
produced by Albuga’a Factory, Omdurman). And there is the 
commercial thermoplastic synthetic resin (supramelt hot melt 
adhesive) manufactured by Kletberit Schmelizikleber Chemical 
Industry (imported adhesive). 
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Abdelhafiz (1999) found out that the mostly preferred adhesive is the white 
adhesive (Sadoline) polyvinyl adhesive and hot melt adhesives and postic 
adhesives, these adhesives are the best glues to use for timber gluing, while the 
animal glue shows insufficient gluing with local timber species and preferred 
for bonding paper and paper boards. 
Abdelhafiz findings show that PVC (Sadoline) bond strength is higher than the 
other adhesives, PVC adhesive bond strength is similar to or stronger than the 
other wood strength, for hot melt and postic adhesives the bonds strength is 
weaker than the strength of wood or slightly weaker, according to the bond 
strength, the adhesives were ranked as follows: polyvinyl adhesive first, 
followed by hot melt adhesive and postic adhesive last. So bonding timber 
should be as strong as the timber itself using the proper adhesive and gluing 
techniques and it is very important to dry or season timber before gluing. 
4.2.9. Perception of Using Paints in workshops 
About 21.26% of workshops in target area use paints with second class 
timbers (higlig, mango, neem, Eucalyptus etc) and wood composite panels 
(veneer, plywood, fibrebaord and particle boards) and 0.57% of workshops use 
paints with wood - based, panels and wood composite panels only, while 
78.16% of workshops do not use paints at all. In general, paints are used with 
non decorative woods (second class woods) and wood composite panels. First 
class woods (mahogany, teak, Gimbil etc) are decorative timbers that have 
beautiful appearance need only varnish and gamalaca to polish them. Thus 
paints are used in limited cases with non decorative timbers and wood 
composites and F-BSSIs in target area do not prefer to use paints in their wood 
products (table 4.21).  
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Table (4.15) Perception about using Sunut timber in furniture 
production in workshops 
Particulars Number % from Sunut 
users 
% from the 
total workshops
Number of respondents who 
prefer Sunut 
44 81.48 25.28 
Respondents who accept Sunut 
timber 
7 12.96 4.02 
Total (Sunut timber users 
respondents) 
51 94.44 29.31 
Missing 3 5.55 1.72 
Irrelevant (do not use 
Sunut) 
120 
- 68.96 
Source:main survey results, 2001 
NB: Sunut users in furniture number is 54 constitute 31% of the total number of 
workshops which is 174.  
 
Table (4.16) Reasons for preference of using Sunut timber in 
production of furniture in workshops (ranked by respondents) 
Ranks Reason 
1st 2nd 3rd 
Total % of 
respondents
It is strong and durable 72.20 16.66 3.7 92.56 
It has nice appearance  11.10 4.4 7.4 62.90 
It is available  11.10 25.9 3.7 40.70 
Total (Sunut users respondents) 94.40 46.96 14.8  
Missing 5.60 53.04 85.2  
Source: Main survey results, 2001 
 115
.2.10. Application of Varnish and Gamalaca to Timber Products  
About 87.35% of respondents revealed that the best type of polish to use 
with hardwood is gamalaca as table 4.22 demonstrate, gamalaca is used in 
limited cases with softwood (only 0.57% of respondents) do this frequently. 
About other types of polish or varnish, table 4.23 shows that 22.98% of 
workshop respondents use vanish with hardwoods, while 55.74% use varnish 
with imported softwoods and 21.26% use varnish with both softwoods and 
hardwoods. 
Gamalaca is rarely used with soft timber, as a matter of fact I did not 
observe extensive use of gamalaca in target area except in Omdurman (where it 
is used extensively), which means that gamalaca is not easily obtainable in 
target area except in Omdurman adding to this the high price of gamalaca made 
F-BSSIs recourse to varnish to use with both hardwood and softwood besides 
wood composite panels. 
 
Table (4.17) Reasons for not preferring Sunut timber in production 
of furniture (ranked by respondents in workshops) 
Ranks % Total % 
Reason 
1st 2nd 3rd  
It is heavy to remove 8.50 0.85 2.56 11.91 
It is unavailable  6.80 5.98 - 12.78 
It is difficult with machinery - 5.12 1.70 6.82 
I don't use it at all 5.98 - - 5.98 
It is unknown in the market - 3.4 - 3.40 
% total (non-Sunut preferring) 21.28 15.35 4.26  
Source: Main survey results, 2001 
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Table (4.18) Problems of indigenous timber production ranked by 
workshops owner/managers 
Ranks% Problems 
1st 2nd 3rd 4th 
Total % of 
respondents
Humidity 31.00 5.70 85.60 1.70 97.00 
Logs are large of irregular 
shape 
65.50 27.58 2.29 - 95.37 
Difficulty of transportation 
and processing of large logs 
1.14 62.00 27.58 0.57 91.29 
It is produced in natural 
forests 
1.14 1.70 1.7.% 4 8.54 
Local timbers are dangerous 
to machinery 
- - - 2.29 2.29 
The loss of large quantities of 
timbers as slabs & sawdust  
- - - 0.57 0.57 
Total (respondents) 98.78 96.98 90.17 9.13  
Missing 1.22 3.02 9.83 90.87  
Source: Main survey results,2001 
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4.2.11. Production Lines in Workshops   (Furniture/ Architectural Works 
Production) 
Table 4.24 shows that: 
i. 53.44% of workshops in target area adopt furniture production 
line.  
ii. 45.4% adopts furniture production and architectural works 
production line (multi-production line). Architectural works are 
produced on orders i.e. when they are ordered or demanded by 
consumers. 
iii. 1.14% of workshops in target area produce only architectural 
works (adopt architectural works production line). (only on order 
i.e. on demand). 
Table 4.25 demonstrates why respondents choose the production line they 
adopt in workshops (F-BSSIs): 
i. Easy marketing and distribution of products (ranked first by 
90.20%).  
ii. Diversification of production leads to flexibility, so they produce 
furniture, but when there is a market demand they produce 
architectural works because it is profitable (multi-production line). 
(ranked second by 59.19%). 
iii. Profitability (ranked third by 61.49% of respondents). As the main 
criteria according to which workshops choose the production line that 
suit them. 
iv. The low cost of production. 
v. Market demand  which is chosen as a guideline for production line 
(63.79% of respondents put it in fourth rank).  
It is quite obvious that marketing and profitability are the main reasons 
according to which workshops (F-BSSIs) choose their production line. 
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Table (4.19) Indigenous timber gluability in workshops  
 
Particulars Number % Remarks 
Respondents who think indigenous 
timbers are gluable with no 
preconditions 
- - Seasoning of timber 
is very important to 
ensure gluability 
Respondents who stated that 
indigenous timbers are gluable 
when well dried 
171 98.27%  
Respondents who think indigenous 
timbers are not gluable 
- -  
Total respondent  171 98.27%  
Missing 3 1.73%  
Total 174 100%  
Source: Main survey results,2001 
 
Table (4.20)   (respondents view) the appropriate type of glue to 
use with Sudanese indigenous timber (the preferred glue) 
 
Particulars Number % 
Respondents who prefer the Nile Company glue 
(Sadoline) 
117 67.24% 
Respondents use home produced glues in general 50 28.73% 
Respondents who prefer imported glues 5 2.87% 
Total 172 98.85% 
Missing 2 1.14% 
Total number of workshops owners/managers 174 100% 
Source: Main survey results,2001 
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4.2.12. Perception of the Preferred Type of Wood for Each of Furniture/and 
Architectural Works Production: 
In (table 4.26), 30.46% of workshops respondents prefer to use only 
hardwood for furniture production, while no respondents prefer softwood alone 
for furniture production and 69.54% prefer to use both hardwoods and soft 
woods for production of both furniture/and architectural works. 
Hardwoods as a matter of fact, are more decorative than softwoods and 
wood panel and wood composite panels, so they are preferred by F-BSSIs (or 
workshops) in production of furniture, but wood composite panels compete 
with hard woods because they are cheap and decorative and they can be used in 
a complementary way with both hardwoods and softwoods in the production of 
furniture. Consumers prefer hardwoods products because of their decorative 
feature and durability (Nasroun, 1975). 
 
4.2.13. Wood supply to Wood Processing Workshops (F-BSSIs) 
As shown in Table (4.27) Sudan consumption of timber and timber 
products is increasing through the time and production fall short from fulfilling 
the demand all the time, while in fuelwood  Sudan production suffices its need. 
Nasroun (1988) stated that the potential timbers supply in Sudan are quite 
enough to make it at least self-sufficient if not an exporter of timber and timber 
products, but many of the productive forest are economically inaccessible that 
makes timber a commodity which is not available at present. According to 
Jackson (1960) and Bayoumi (1983) Sudan requirement of timber and timber 
products can be met from home grown timber by rational exploitation of the 
existing forests, by the application of adequate silvicultural and management 
measures, and by introduction of tree species of high potential value. So FNC is 
responsible of F-BSSIs supply of raw material, this supply should be adequate 
and sustainable by establishment of working plans for both natural and man-
made forests, and conducting research of silviculture of tree species and wood 
technology. Wood technology should include the potential uses of different 
woods.  
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Well established infrastructure (roads and telecommunication ..etc.) are 
very important to enable F-BSSIs to obtain raw material from remote forest 
resources and develop their products and productivity. 
FNC should follow up F-BSSIs activities and coordinate and initiate F-
BSSIs development projects and programmes in collaboration with UNDP, 
FAO and NGOs and in this respect FNC should follow three measures: 
1. Creating awareness and influencing policies about F-BSSIs. 
2. Development of basic information methods in F-BSSIs operations 
3. Promotion of F-BSSIs components in field projects 
(FAO, 1978) 
1. Creating awareness and influencing policies about F-BSSIs 
By collecting information about F-BSSIs like: 
1. Presentation of other countries experiences in forestry development 
and particularly F-BSSIs. 
2. identification of products in which F-BSSIs have clear comparative 
advantages e.g. local furniture and folklore works. 
3. submission of information about F-BSSIs to policy makers to make 
them give a special consideration to F-BSSIs when making policies 
and development programmes. 
4. FNC should organize seminars for audience of different social levels 
about F-BSSIs different activities and their promotion and 
development. 
2. Development of basic information methods in F-BSSIs operations: 
FNC should collaborate with universities and other institutions to increase and 
develop information in subjects like management of multiple production 
(including non-wood products) of F-BSSIs interest. And develop cost effective 
appraisal methods for F-BSSIs growth and formulate assistance to F-BSSIs. 
3. Promotion of F-BSSIs components in field projects: 
As there is an opportunity to develop F-BSSIs components in total rural 
development activities through participatory forestry projects and integrated 
rural development programmes. In this context FNC should contribute with 
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NGOs and FAO to revise forestry projects and F-BSSIs magnitude in these 
projects  the problems they face the current assistance given to them. And 
initiating supporting programmes for F-BSSIs promotion and development. 
4.2.14.  Wood Processing workshops (F-BSSIs) source of employment: 
F-BSSIs give additional income (above the average income to entrepreneurs 
and employees as well as transferring skill through informal training and 
contribute to local and national economy. During the period of economic 
difficulties (economic depression) the informal sector in general and F-BSSIs 
in particular absorb the dismissed or redundant labours from the formal sector 
when the later is obliged to reduce their manpower, thus, the skill in formal 
sector is used in the informal sector. Small scale enterprises in general and 
particularly F-BSSIs have attracted increasing interest as a means of coping 
with the growing number of job seekers. Also F-BSSIs give a great help in 
reducing poverty in rural areas and it’s a promising source for increasing 
employment and for better standard of living.  
F-BSSIs in general is a vital ring in forestry activities chain which begins from 
seed planting, through thinning up to final felling of tree stand, extraction and 
transportation of logs to sawmills, first processing in sawmills, second 
processing in F-BSSIs and/or F-BLSIs to final uses and marketing and 
distribution of final products, so FNC and the formal wood industries should 
not consider F-BSSIs as a foreign body that engaged in unfair competition and 
work secretly under un-acceptable work, but a partner needs as far as possible 
integration with formal industries for the benefit of all who are concerned with 
forestry development. According to Cox (1974) F-BSSIs should not be 
neglected in forestry development programmes as they are a vital part of 
forestry activities and investments. He stated that, technical innovation is the 
whole process of creating a business based on technology combined with skills 
of entrepreneurship, management, finance and marketing. Technical innovation 
is a process of converting an idea or an invention into a successful business that 
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changes the status quo of the society by creating financial growth, 
employments and exports. 
Forestry technical innovation is a system  includes all forestry activities and 
investment including F-BSSI. When technical innovation is adopted it ensure 
sustainable supply of timber to F-BSSIs, increase productivity and raise the 
standard of living. 
Micro F-BSSIs or household based F-BSSIs and handicrafts should be given a 
special consideration in forestry development programmes as they have a 
comparative advantage in the market and their products are valuable as cultural 
and tourism arts, they are folklore arts that reflect the culture and intellectual 
state of the community where they are produced. These micro F-BSSIs are 
hobbies in most cases that are practiced by villagers (farmers and pastoralists) 
to satisfy the interest and bring additional income to subsist their families. 
The households carpentry work (micro F-BSSIs) is quite different from 
folklore F-BSSIs as they are in intermediate phase between micro F-BSSIs and 
macro F-BSSIs and they can develop into macro F-BSSIs if they get the 
adequate assistance. The carpentry household based activities can be very 
destructive to the forest and environment as they are not licensed and hence not 
supervised by FNC but by adequate type of support they can develop into 
workshop level to produce furniture and building timber on workshop licensed 
basis. 
Timber depots are helpful in supplying raw material at a reasonable prices and 
qualities, and wood should be cut down to suitable sizes and well seasoned 
(Nasroun, 1981), such depots can collect waste material from sawmills that can 
be reused by F-BSSIs at workshop level. 
The roofing building and construction wood products for simple traditional 
housing are usually distributed through depots in the study area. For high 
technology building the traditional depots can not provide the necessary 
building materials, so these traditional depots should be develop to meet the 
evolution and development in building wood products technology, and changes 
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at the whole sale and retailing levels must happen to enable them to cater for 
the new diverse expanding in building wood and wood products. 
 
Table (4.21) Using paints in workshops 
Particular Number % of total 
Respondents who do not use paints at all 136 78.16 
Respondents who use paints with first class timber - - 
Respondents who use paints with second class timber 
only 
- - 
Respondents who use paints with imported coniferous 
timber 
- - 
Respondents who use paints with wood composite 
only 
1 0.57 
Respondents who use paints with second class timber 
Besides wood composite products panels 
37 21.26 
Total 174 100 
Source: Main survey results,2001 
 
Table (4.22) Respondents preference about the type of wood to 
which they apply Gamalaca (varnish) in workshops 
 Particular No. % of total 
 Prefer using gamalaca with hardwood 152 87.35 
Prefer using gamalaca with imported softwood 1 0.57 
Prefer using gamalaca with both hardwood & softwood 1 0.57 
Total Num 154 88.50 
Missing 20 11.49 
Total number of respondents entrepreneurs 174 100 
Source: Main survey results,2001 
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Table (4.23) Respondents view about using varnish in workshops 
Particular  Number % of total 
Prefer using varnish with imported softwood 97 55.74% 
Prefer using varnish with hardwood 40 22.98% 
Prefer using varnish with both hardwood & softwood 37 21.26% 
Total 174 100% 
 Source: Main survey results,2001 
 
Table (4.24) Production lines adopted in workshops 
Production line Number of respondents % of the total 
Furniture production 93 53.44% 
Furniture + architectural works 79 45.4% 
Architectural works 2 1.14% 
Source: main survey result,(2001) 
NB:Architectural works: works of doors, windows, partitions and decoration works. 
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Table (4.25) Reasons for choice of the appropriate production line 
in workshops ranked by respondents 
Ranks   Reason 
1st 2nd 3rd 4th 
Total % of 
respondents 
It is profitable 1.72% 13.2% 61.49% 16.66% 91.37% 
It is easy to sell the 
products 
90.2% 1.14% - - 91.16% 
Diversification lead to 
flexibility in work so I 
produce architectural 
works on orders 
5.74% 59.19% 18.96% 1.14% 85.05% 
Market demand - 2.29% 16.66% 63.79% 81% 
It is not costly to produce 
(low production cost) 
2.29% 23.56% 0.57% - 26.4% 
Total % 100% 99.4% 95.9% 79.8%  
Missing - 0.59% 4.1% 20.19%  
 
Table (4.26) Perception of respondents about their preferred type 
of wood for each of furniture / architectural works 
Articular Number % of total 
Both hardwood and softwood for furniture and 
architectural works 
121 69.54% 
Respondents who prefer hardwood for furniture 53 30.45% 
Respondents who prefer softwood for furniture - - 
Total 174 100% 
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Table (4.27) Sudan production and consumption of wood and 
wood products (1994-1998) 
Round wood in 1000 m3 
                Year
Particulars 
1994 1995 1996 1997 1998 
Production  8745 8919 9099 9283 9486 
Consumption  8745 8930 9110 9297 9499 
Wood fuel in 1000 m3 
Production  6783 6920 7061 7206 7355 
Consumption  6783 6920 7061 7206 7355 
Source: FAO, 1998 
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4.3. Conclusions 
4.3.1. Depots: 
Sahab, Sunut and bamboo are the most available wood types in depots. 
Specially in producing states where Sahab is supplied in depots of Blue 
Nile, White Nile and Gezira States. Sunut is mainly supplied in depots of 
Sinnar and at lesser extent in Gezira and Khartoum states. Eucalyptus is 
only supplied in Gezira State depots. 
Regarding timber products supply, rafters and round rassas of Sahab are 
mostly available in depots and are also preferred by depots owners. 
Preference to these products are due to market demand satisfaction (as the 
main reason). 
Sunut wood is preferred to be supplied to depots in the form of sawn wood 
rather than raw logs, mainly because sawn wood saves time and it is easy 
to deal with and keep. Raw logs are usually supplied in small quantity 
which are used for limited uses, however, the few of those who prefer raw 
logs of Sunut justified their preferences by reasoning that raw material 
gives the chance to reshape according to preference and needs. And that 
raw logs are cheaper and give the opportunity to use saw dust and slabs and 
benefit from them.  
Mostly demanded building woods are again Sahab and Eucalyptus. Sunut 
is demanded to a lesser extent mainly because it is inflexibility and liability 
to breakage and because it is not known as suitable for building. On the 
other hand the properties of strength and durability and tolerance to Pest 
and humidity favour its use as a building material.  
 
4.3.2. Workshops (FBSSIs): 
Wood type used in workshops differs within states, the mostly used wood 
types in the workshops are: mahogany, teak, darouba and moskey. 
Khartoum State workshops mostly use mahogany, Blue Nile use Gimbil, 
White Nile use teak and neem, while Sinnar workshops mostly use Sunut. 
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The most important wood products are variety of home furniture and 
construction wood. Preferences for these products are mostly deriven by market 
demand and to a lesser extent by all interest and satisfaction to workshop 
owners. 
Sunut timber is mostly processed into home furniture (Bed units, tables, 
lintels). Supply of Sunut workshops is preferred to be in the form of sawn 
timber rather than logs, mainly because it is save time and efforts, on the other 
hand raw logs availability and possibility of reshaping are the main reasons for 
preferring raw over sawn Sunut wood. Sunut products are mostly demanded in 
the market in form of bed units, lintels and rafters. 
 
Preferred wood types for production of traditional furniture are Sunut, 
mahogany and moskey. Prefernce of Sunut wood is because of its durability 
and nice appearance, however, weak properties percieved by workshop 
managers/owners are related to its heaviness and hardness to machines. 
- General perception of respondents about suitability of indeginous 
timber to furniture are centered around problems of indeginous 
timber which relate to supply of large logs, physical properties such 
as irregular shape and high relative humidity which implies lack of 
silvicultural and post harvest treatment. 
- Indeginous wood is percieved to be suitable for gluing by 
commercial glues (sadolin). 
- Paints are generally not prefered on wood, while varnish 
(gamalakka) is generally prefered on hard wood. 
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4.4. Recommendations 
4.4.1. F-BSSIs: 
1- Forestry strategies to attain development and innovation should be 
adjusted according to the fact that F-BSSIs are important part of both the 
forestry and rural enterprise sector.  
2- Identification of forest based activities that have the potential for viable 
growth as F-BSSIs, and this should be transferred and disseminated to 
FNC sector managers and policy makers. 
3- The assistance given to F-BSSIs should suit their small sizes and meet 
the problems and constraints that hamper their access to raw material 
resources and enables them to gain skill and training to their staff and 
workers, the support activities should differentiate between three 
categories of F-BSSIs: 
i. Micro-household units using non-wood and small quantities of 
certain woods. 
ii. Macro-workshop level enterprises F-BSSIs. 
iii. Transition level between micro and macro F-BSSIs levels (or 
scales), (non-licensed workshops). Micro level and intermediate 
level of F-BSSIs need special treatment. 
5- Support and assistance should be used to encourage F-BSSIs to grow 
and develop in unit size from crafts and small enterprises to firms and 
professional engineering craft level, i.e. F-BSSIs should not perpetuate 
their small sizes and activities. 
6- Support to F-BSSIs should be effective and consistent with the 
absorptive capacity of the enterprise, and does not intrude on 
entrepreneurs to the level of undermining their self-reliance and decision 
making responsibility. 
7- F-BSSIs should be organized (or organize themselves) in appropriate 
groups (clusters or unions) or cooperatives so as to receive support and 
services from national and international institutions and NGOs easily 
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and effectively  and should have good access to raw material resources 
and compete with large industries in bids and timber auctions. 
8- NGOs can give F-BSSIs:  
i. An access to donor and supportive institutions. 
ii. Market information.  
iii. Development guidance. 
To improve their production and marketing as viability and growth 
of F-BSSIs can be ensured only by market and marketing availability. 
9- F-BSSIs need access to forest resource to provide for their raw material, 
and FNC should do the following to ensure sustainable supply of wood 
raw material to F-BSSIs: 
i. Improve raw material management and allocation procedures to 
accommodate F-BSSIs as well as large enterprises. 
ii. Broaden forest management to include non-wooden raw material 
(produced in forests) of value to F-BSSIs. 
iii. Establish working plans for planted and natural forests on a 
complementary basis between the two types of forests (planted and 
natural forests). 
iv. Amend legislation and regulations which unnecessarily restrict 
beneficial F-BSSIs operations to be supportive to F-BSSIs. 
v. Rural communities should participate in local forests resources 
management to ensure the sustainability of production.  
10- F-BSSIs should have improved access to finance from formal sources or 
informal sources (banks, foreign and local lenders or donors). The 
financial assistance given to F-BSSIs have to be adopted to the three 
categories of F-BSSIs (micro, macro and intermediate levels of F-
BSSIs). Financial assistance to F-BSSIs should be accompanied by 
technical assistance, this technical assistance includes: 
i. Organization of the business work. 
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ii. Records keeping and accounting, so as to ensure effective use of the 
financial assistance and to improve the service of institutional 
lenders to these small enterprises. 
11- Identification of the appropriate technologies to be used in F-BSSIs 
besides training and necessary skills for their implementation is a vital 
component that helps F-BSSIs to improve their productivity and hence 
continue their activities on profitable basis. 
12- As F-BSSIs entrepreneurs have a technical and no managerial 
background (nearly all of them with few exceptions), so they may have 
some difficulties in adding a managerial dimension to their 
responsibilities. So effective training in management which is adequate 
to their needs and capabilities is the way to improve and upgrade 
management in F-BSSIs. 
13- New tree species that produce good quality timber in short rotations 
should be introduced. 
4.4.2. Depots: 
14- Depots should be built on well leveled land to ensure good drainage of 
rainwater. 
15- Timber raw material, timber products (logs, round woods, rafters, lintels 
etc) displayed in depots must not be exposed to direct sun and rain and 
shelters, shadings and stores are to be erected in the depots. 
16- Depots must not confine themselves to displaying: logs, round woods 
and building wood products, they have to develop themselves to centres 
for all types of timber, (timber for furniture, timber for building, fuel 
wood, charcoal, wood composites and imported softwood). 
17- Depots should be supported by national and international institutions 
and NGOs to meet their financial difficulties, and technical support to 
train the operational and managerial staffs, and introduction of modern 
machinery and tools to handle wood and wood products. 
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18- Using of insecticides and chemical preservatives in depots to prevent the 
wood and wood products from insects and fungal attack. 
19- Degraded forests have to be replenished or rehabilitated by salvation 
programmes.  
20- The existing working plans should be revised and new working plans 
must be prepared by FNC. 
21- Using modern machinery and vehicles in exploitation and extraction 
operation in forest resources is a prerequisite. 
22- Using of pit saw and overhead saws must be abolished, and modern 
mechanized saws should be introduced to replace these old fashioned 
and rustic units. 
23- It is necessary to season or dry timber before processing into end uses 
(by using of kilns, vapour and air drying). 
24- Feeding and feedback method for collecting information should be 
adopted in target area to ensure successful development of F-BSSIs and 
depots. 
25- Monitoring and evaluation units are to be founded by FNC to help to 
market accessibility and products improvement and introduction of new 
products. This evaluation and monitoring units can use technical report, 
memoranda, evaluation missions, referenda, questionnaires and 
interviews to achieve its task. This unit does not need specific staff, the 
monitoring and evaluation standards and indicators should be specified, 
and the responsibility of monitoring and evaluation should be specified. 
26- FNC should supervise the development and coordinates national and 
international supporting programmes to F-BSSIs and depots. 
27- The imported furniture should be out of local market, due to the policy 
of self-dependence adopted by the government and prohibition of 
hardwood import besides directing hard currency to a limited list of 
imports. 
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APPENDIX (1) 
Latin and Vernacular Names of the Most Important Tree Species in Sudan 
No Latin Name Vernacular or Local Name 
1.  Faidherbia albida (Del) Haraz 
2.  Acacia ehrenbergiana Hayne Salam 
3.  Acacia laeta R. Br. Ex Benth Shubahi, Kitir achbash 
4.  Acacia mellifera (Vahl), Benth Kitir 
5.  Acacia nilotica (L.) Willd. Ex. Del Sunut 
6.  Acacia nubica Benth Laout 
7.  Acacia polyacantha Willd. Kakamut 
8.  Acacia seyal Del Talih 
9.  Acacia senegal (L.) Willd Hashab 
10.  Acacia sebriyana DC Kuk 
11.  Acacia tortilis (Frossk), Hayne Sayal, Samur 
12.  Adansonia digitata Linn Tebeldi 
13.  Afzelia africana Smith, Pi or Bai 
14.  Anogeisus leiocarpus (Guil & Perr) Sahab 
15.  Albizia lebbek (L.) Benth Digin elbasha 
16.  Azadirachta indica A. Juss Neem 
17.  Balanitis aegyptiaca (L.) Del. Higlig 
18.  Borassus aethiopium Mart. Dalieb 
19.  Boswellia papyrifera (Del.) Hochst Gafal, tarak tarak 
20.  Caparis decidua (Frossk.) Edgew Tundub 
21.  Ceiba pentandra (Linn.) Gaertn Silk-Cotton tree, Rum 
22.  Chlorophora excelsa (Welw) Benth & 
Hook. F.  
Abu Hagar 
23.  Combretum glutinosum Perr. Ex. Dc. Habiel 
24.  Conocarpus lancifolius Engl. & Deils Damas  
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No Latin Name Vernacular or Local Name 
25.  Cordia africana (Lam) Sudan teak, Gimbil Saru 
26.  Cupressus lusitanica Mil Saru 
27. Cupressus macrocarpa Harto. Ex 
Gord 
Saru 
28.  Dalbergia melanoxylon Guill & Perr. Babanus, Africa Ebony 
29.  Danielia oliveri (Rofle) Huch & Dalz Bu 
30.  Diospyros mespiliformis Hotchst. ex. 
Dc 
Goghan 
31.  Eucalyptus camaldulensis Dehn. Ban, Kafur 
32.  Eucalyptus citriodora Hook Ban, Kafur 
33.  Eucalyptus gulubulous Labill Ban, Kafur 
34.  Eucalyptus microtheca F. Muel Ban, Kafur 
35.  Eucalyptus treticornis (Sm.) Ban, Kafur 
36.  Hyphane thebaica (L.) Mart Dom 
37.  Isoberlinia doka Craib & Stapf Vuba 
38.  Khya grandifoliola C. DC. Mahogany (Wide Leaf) 
39.  Khya senegalensis (Desr,) A. Juss Mahogany (Thin Leaf) 
40.  Leptadenia pyrotechnica Decne Marikh 
41.  Maerua grassifoila Frosk Sarih  
42.  Mangifera indica Linn Mango 
43.  Olea africana Mill Zayton 
44.  Olea hochstetteri Baker Zeaton 
45.  Oxytenanthera abyssinica (A. Rich) 
Munro 
Ganah 
46.  Petrocarpus lucens Lepr. ex. Guill & 
Perr. 
Taraya 
47.  Pinus patula Schlecht & Cham Sanober 
48.  Pinus radiata D. Don. Sanober 
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No Latin Name Vernacular or Local Name 
49.  Prosopis africana Guill & Perr. Abu Surug 
50.  Pseudocedrela kotschyi (Schweinf.) 
Harms 
Duruba 
51.  Sclerocarya birrea (A. Rich) Hochst Homied 
52.  Silvadora persica L. Arak, Shaow 
53.  Sterculia setigera Del. Tartar 
54.  Tamarindus indica Lin Aradieb 
55.  Tamarix afyla (L.) Karts Tarfa 
56. Tamarix nilotica (Ehrenb.) Bunge Tarfa 
57. Tectona grandis Linn. F. Teak 
58. Ziziphus spina Christi (L.) Desf Sidir  
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APPENDIX (2) 
The Questionnaire Used in the Study 
F-BSSIs, Depots and Timber Uses in Central States of Sudan 
Serial: –––––––––––––––––  Date: ––––––––––––––––– 
1- Geographical position: 
State: ––––––––– Province: ––––––––– Town/Village: ––––––––– 
2- Personal information 
Name: ––––––––––––––––––––––––––––––––––––  Age: ––––––––– 
3- Economic activities (related to wood timber): 
I. Manager of small private sawmill.    ( ) 
II. Owner of small private sawmill.    ( ) 
III. Manager of Private small sawmill and a workshop. ( ) 
IV. Owner of Private small sawmill and a workshop.  ( ) 
V. Depots owner (timber or wood trader).   ( ) 
VI. Others (specify) ––––––––––––––––––––––––––––––––––– 
4- Types of wood and wood products: 
4.1 What type of wood do you use in workshops/sell in depots? (your 
answers should be written in sequence according to their 
importance): 
1 –––––––––––––––––––––––    2 ––––––––––––––––––––––– 
3 –––––––––––––––––––––––    4 ––––––––––––––––––––––– 
5 –––––––––––––––––––––––    6 ––––––––––––––––––––––– 
7 –––––––––––––––––––––––    8 ––––––––––––––––––––––– 
4.2 What products do you produce or sell? (rank them): 
1 –––––––––––––––––––––––    2 ––––––––––––––––––––––– 
3 –––––––––––––––––––––––    4 ––––––––––––––––––––––– 
5 –––––––––––––––––––––––    6 ––––––––––––––––––––––– 
7 –––––––––––––––––––––––    8 ––––––––––––––––––––––– 
4.3 Which products do you prefer much? (rank them according to 
preference): 
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1 –––––––––––––––––––––––    2 ––––––––––––––––––––––– 
3 –––––––––––––––––––––––    4 ––––––––––––––––––––––– 
5 –––––––––––––––––––––––    6 ––––––––––––––––––––––– 
 
4.4 Why do you prefer these products in (4.3)? (rank your reasons 
according to importance): 
1      –––––––––––––––––––––––––––––––––––––––––––––––––––––– 
2      –––––––––––––––––––––––––––––––––––––––––––––––––––––– 
3      –––––––––––––––––––––––––––––––––––––––––––––––––––––– 
4      –––––––––––––––––––––––––––––––––––––––––––––––––––––– 
5- Sunut timber: 
5.1    Do you use Sunut timber? (tick the right answer): 
Yes (    )    No (    ) 
5.2 If you use Sunut timber, what products do you produce from 
Sunut timber? (your answer must be written and ranked 
according to importance): 
1      ––––––––––––––––––––  2      –––––––––––––––––––– 
3      ––––––––––––––––––––  4      –––––––––––––––––––– 
5.3 Which of the following do you prefer to use?  
1. Sawn Sunut timber (processed Sunut timber)             ( ) 
2. Logs of Sunut (raw Sunut timber)   ( ) 
5.4 Why do you prefer this material in (5.3)? (give ranked reasons): 
1      ––––––––––––––––––––  2      –––––––––––––––––––– 
3      ––––––––––––––––––––  4      –––––––––––––––––––– 
5.5 If you are to use Sunut logs of large dimensions (diameter > 11.5 
inches and length > 2.1 metres), what products will you produce 
from them? (rank your answers according to importance): 
1      ––––––––––––––––––––  2      –––––––––––––––––––– 
3      ––––––––––––––––––––  4      –––––––––––––––––––– 
5.6 What are the preferred Sunut timber products in the market? 
(rank them according to importance): 
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Product Diameter Uses 
1.    
2.    
3.    
4.    
6- Building timber: 
6.1 Do you produce/sell building timber? (tick the answer): 
Yes (    )    No (    ) 
6.1.1 If your reply is "Yes", what type of wood or timber do you 
produce/sell? (rank your answers) 
1 –––––––––––––––––––––––    2 ––––––––––––––––––––––– 
3 –––––––––––––––––––––––    4 ––––––––––––––––––––––– 
5 –––––––––––––––––––––––    6 ––––––––––––––––––––––– 
6.1.2 What is your opinion about using Sunut as a building timber? 
(tick your answer): 
         1. Good   (     )             2. Acceptable   (         )      3. I do not prefer   (      ) 
6.1.3 Give reasons for your answer in (6.1.2) (rank them according 
to importance): 
1      –––––––––––––––––––––––––––––––––––––––––––––––––––––– 
2      –––––––––––––––––––––––––––––––––––––––––––––––––––––– 
3      –––––––––––––––––––––––––––––––––––––––––––––––––––––– 
4      –––––––––––––––––––––––––––––––––––––––––––––––––––––– 
6.2 Do you produce local furniture (angriebs, local tables, bambers, 
etc)? (tick your answer): 
Yes (    )    No (    ) 
6.2.1 If your answer for (6.2) is "Yes", what are the types of wood 
(timber) do you use? (rank your answers according to 
importance): 
1      –––––––––––––––––––––––––––––––––––––––––––––––––––––– 
2      –––––––––––––––––––––––––––––––––––––––––––––––––––––– 
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3      ––––––––––––––––––––––––––––––––––––––––––––––––––––– 
6.2.2 What is your opinion about using Sunut timber in furniture? 
(tick your answer): 
         1. Good   (     )             2. Acceptable   (         )      3. I do not prefer   (      ) 
6.2.3 Give reasons for your answer in (6.2.2) (ranked reasons): 
1 –––––––––––––––––––––––    2 ––––––––––––––––––––––– 
3 –––––––––––––––––––––––    4 ––––––––––––––––––––––– 
7- Timber gluability: 
4.1 What are the main problems that face the indigenous timbers 
production? (ranked according to importance): 
1 –––––––––––––––––––––––    2 ––––––––––––––––––––––– 
3 –––––––––––––––––––––––    4 ––––––––––––––––––––––– 
4.2 Are the indigenous timbers gluable? (tick your answer): 
1. They are gluable.    ( ) 
2. They are gluable if they are well dried ( ) 
3. Not gluable     ( ) 
4.3 Which type of glue do you use with indigenous timbers? 
1. Home produced glue    ( ) 
2. Imported glues.     ( ) 
3. Both imported and home produced glues. ( ) 
4. others (specify) ––––––––––––––––––––––––––––––––– 
–––––––––––––––––––––––––––––––––––––––––––––– 
4.4 With what types of wood do you use paints? (tick your answer) 
1. First class indigenous timber (Mahogany, teak, Gimbil, etc)   (        ) 
2. Second class indigenous timber (neem, mango, etc)       (        ) 
3. imported soft timber           (   ) 
4. wood-based panels (plywood, particleboard, etc)       (        ) 
5. wood-based panels plus second class indigenous timber      (        ) 
6. I do not use paint at all           (        ) 
8.1 Which production line do you prefer to adopt? (tick your 
answer): 
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1. Furniture          ( ) 
2. Architectural works    ( ) 
3. Both furniture and architectural works ( ) 
8.2 Why do you prefer the production line in (8.1)? (give ranked 
reasons): 
1 –––––––––––––––––––––––    2 ––––––––––––––––––––––– 
3 –––––––––––––––––––––––    4 ––––––––––––––––––––––– 
5 –––––––––––––––––––––––    6 ––––––––––––––––––––––– 
8.3 Which type of wood do you prefer to use in production of 
furniture / architectural works? (tick your answer): 
1. Softwood for furniture               (      ) 
2. Hardwood for furniture                 (      ) 
3. Hardwood for architectural works             (      ) 
4. Softwood for architectural works             (      ) 
5. Hardwood for both architectural works and furniture          (      ) 
6. Softwood for both architectural works and furniture          (      ) 
7. Both softwood and hardwood to produce furniture and architectural works  (      ) 
8.4 With which type of woods do you use gamalaca? (tick your 
answer): 
Hardwoods  (      ) Softwoods  (      ) Both Softwoods and hardwoods (      ) 
8.5 With which type of wood do you use varnish? 
Hardwoods  (      ) Softwoods  (      ) Both Softwoods and hardwoods (      ) 
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APPENDIX (3) GRAPHS  
 
Types of Woods Used/Sold in Depots (Mawradas) as they are Ranked by Responden
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Most important timber products used/sold in depots (ranked by % of respondents dep
owners ccording to importance (demand))
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Preferred wood products in depots (mawrada) ranked by depots owners (accordin
preference)
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Mostly used types of timbers in workshops ranked by workshops entrepreneurs ac
importance
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Mostly produced products in workshops ranked by respondents according to their 
(demand)
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Mostly preferred products in workshops (ranked by respondents according to preference)
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